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ANN.JAL PROORESS REroRr, 1986 
Northeast Research Station 
Watertown, south Dakota 
A word to characterize the 1986 growing season would be twet r . 
Precipitation for the season was 8.1 inches above normal. Rainfall in April 
and Mq was over 5 inches above normal, which hampered field op-_mt;{t.1n;1.. The 
majm::fty o:f a.rops were planted in a timely manner, although � mi,ditions 
wen:- f.tcequen.tly less than ideal. The excess iroisture also int.ed:eu�d with 
herbicide performance. The wet spring followed by frequent rains and heavy 
dews in June and July resulted in significant disease developnent in nest of 
the small grain crops. Leaf rust, stern rust, Septoria, tan spot and bacterial 
diseases were prevalent, and no doubt were yield-limiting on susceptible 
varieties. The heavy disease pressure did afford the small grain breeders an 
excellent OJ?IX)rtunity to evaluate progress in developnent of resistant 
varieties. 
There were no significant disease or insect problems in flax, oorn or 
soybeans, and yields were very good. Ascochyta blight devastated the chickpea 
variety trial, and it was not possible to ct.,tain yield data. ».x,ve normal 
precipitation in August and Septeli)er resulted in oonsiderable head rot in 
sunflowers. SClerotinia head rot was irost severe with lesser anw::>unts of 
Rhizopus and Botrytis head rot. Several area fields had 60 to 701 of the 
heads infected with Sclerotinia, and conservative yield loss estinates ranged 
fran 20 to 30\. A canplicating factor with this disease is its effect on 
future rotation plans. This fungus survives as long-lived sclerotia {fungal 
bodies) in the soil and a heavily infected field will produce large 
quantities of sclerotia. These in turn will present a threat to future 
susceptible crops such as dry beans, potatoes and sunflowers. Olrrent 
reoarmendations for heavily infected fields suggest a 7 - 8 year rotation 
between susceptible crop; and a 4 year rotation for fields with light 
infection levels. Both October and November were below normal in 
precipitation which allowed for timely row crop harvest and fall tillage 
operations. 
Approximately 300 people attended the surrmer field tour. Producers were 
able to ootain first hand information on disease developnent and lodging in 
small grains as well as alfalfa, flax and small grain variety developnent. 
The tour also included herbicide demonstrations and discussions of row crop 
insects and the farming systems studies. The area Crop Improvement 
Associations sponsored a meal which was very capably prepared by the area 
County Agents. 'l\ro tours scheduled in September were both cancelled because 
of rain. 
N:YrE: Much of the information contained in this report is based on ongoing 
studies and results should therefore be considered tentative. This 
report does not contain detailed tabular information ooncerning small 
grain, flax and soybean performance. This information is available in 
Extension Circulars EC 774 and OC 775, and is available at County 
Extension offices. Results of the herbicide demonstrations are also 
not included and this information is available in the 1987 Herbicide 
Report (EC678). 
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Table 1. Growing seanon precipitation 
Mpnt.h 
April 
May 
June 
July 
August 
Septert>er 
October 
Tot.al: 
AIN;>unt < in, ) 
5.55 
4.64 
3.62 
4.14 
3.11 
4.19 
0.13 
25.38 
tt,rma,1 Pe;garture 
2.10 +3.45 
2.97 +l.67 
3.75 -0.13 
2.67 +l.47 
2.78 +0.33 
1.85 +2.34 
1.16 -1.03 
17.28 +8.10 
'Terip:! mtJJ.re&! t.a.st !lost - 2 ° r. Mav 2 
First frost: - 22° F, Octobe-t 9 
Frost free period: 159 days 
Greatest Anpunt 
2.20 
1. 70 
1.32 
1.90 
0.97 
0.92 
0.09 
Date 
14 
8 
10 
31 
7 
16 
24 
• 
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APPLICATION OF CHLORIDE FOR WHEAT 
R. Gelderman. J. Gerwing, P. Fixen, and B. Farber 
PURPOSE 
Recent studies in North Dakota, South Dakota and Oregon have shown that 
added fertilzer chloride can increase wheat yields. There are a number of 
explanations for why this response occurs. In South Dakota, research has 
shown a definite reduction in foliar leaf diseases such as tanspot and leaf 
rust. Not all of the yield response can be explained by the disease 
reduction, however. Other explanations for this yield increase are being 
looked at. 
The South Dakota work indicates that a soil test for chloride can 
successfully be used to determine which soils will respond to additional 
chloride. The objective of this experiment at Watertown and others conducted 
throughout eastern South Dakota was: to determine the rate of chloride 
fertilization that is needed to achieve yield increases for wheat. 
METHODS 
The design of the experiment to answer the rate question consisted of 
five levels of chloride. The rates used were o. 20, 40. so. and 80 pounds 
per acre of chloride. This vas applied as potassium chloride - the common 
0-0-60 grade fertilizer. Adequate nitrogen and phosphorus were also applied 
to eliminate them as limiting factors. Each chloride rate was repeated five 
times within the experiment area. The site used at the station had wheat as 
the previous crop with a chisel-disc tillage operation. Because of extremely 
wet soil conditions. Marshall wheat was planted on May 22, 1986. The 
fertilizer was broadcast on the surface one day after seeding. Yields were 
taken with a small plot combine August 28, 1986. 
The soil tests taken at planting were as follows: 
Chloride (0-24") lb/A 
Nitrate-N (0-24") lb/A 
Organic Matter % 
Phosphorus lb/A 
Potassium lb/A 
pH 
Texture 
19 (low) 
4 (low) 
3.6 (medium) 
64 (v. high) 
250 (high) 
6.1 
Fine 
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RESULTS 
The average yields (five replications) for the Watertown station site 
(Codington Co.) and the other seven sites are shown in Table 2. 
Table 2. Yields of chloride rate studies, 1986. 
Chloride Rate lb/A Soil 
Experiment Chloride 
Site a 20 40 60 80 Response Variety Level 
yield, bu/A 
Codington 34 37 39 39 36 yes Marshal low 
Day 24 31 34 38 35 yes Len medium 
Spink 1 48 49 47 45 48 no Marshal high 
Spink 2 27 32 30 29 29 yes Butte medium 
Faulk 35 36 36 35 36 no Len low 
Potter 41 45 47 46 47 yes Butte low 
Hughes 34 38 37 38 38 yes Butte low 
Hyde 23 26 26 27 27 no Butte low 
The yields at the station were good considering the late planting date. 
There was a definite increase to added chloride at this site. A 5 bu/A yield 
increase was seen with addition of 40 lb/A of chloride (Table 2). 
Because of the late planting and the excellent moisture conditions in 
1986, leaf disease was heavy at this site. At the time grain fill was 
occurring, leaf disease reductions to added chloride were noted in the field. 
Samples were taken for laboratory identification of disease present and 
treatment effects. These data are not yet complete. 
Five of the seven 1986 sites that tested low or medium in soil chloride 
gave yield responses to chloride (Table 2). These results are similar to 
previous years studies which indicated that a response to fertilizer chloride 
from wheat could be predicted using a soil test. 
-s-
A summary of all South Dakota chloride research on spring wheat from the 
last several years is shown in Table 3. 
Table 3. SWIIDSry of spring wheat chloride calibration data in South Dakota. 
Soil No. Response Ave,, Resecnse ,\VE I CJ Reqb,. 
Test Soil of fre- resp. all fert. soil+ 
Category Cl sites quency sites sites Cl fert. Cl 
lbs'!A-21 t -bu/A- -lbs{/1.�2.t __ 
Low < 30 16 69 5.0 4.0 36 58 
Medium 30-60 13 31 6.3** 2.6 28 67 
High > 60 7 0 0.3 
Total 36 42 5.4 2.8 34 60 
* Average chloride required, responsive sites only. ** Three sites averaging 4.3 bu/A and 1 site at 12.3 bu/A. 
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SPRING WHEAT BREEDING 
F. Cholick and K. Sellers 
To evaluate the yield potential and yield stability of experimental 
lines developed by the breeding program, the Advanced Yield Trial was grovn 
at the Northeast Research Station and eight additional locations. This trial 
consists of 35 experimental lines and 14 checks. Each year new promising 
experimental lines are added to this trial and lines are eliminated due to 
poor agronomic or quality characteristics. 11tis nursery was planted on May 
2nd and harvested on August 11th. Individual plots were sown at a seeding 
rate of 75 lbs/A adjusted for kernel size and fertilized for a 60 bu/A yield 
goal. Herbicides were applied for both grassy and broadleaf weeds. 
Broadleaf weed control was excellent. However. foxtail control particularly 
late in the growing season was less than desired. Mean grain yield was 49.3 
bu/A. This was approximately 4 bu/A higher than the long-term average and the 
highest yielding site among the nine sites grown in 1986. Grain yield ranged 
from 60.S to 35.2 bu/A. The highest yield group consisted of nine 
experimental lines ranging from 60.5 to 55.2 bu/A with the highest yielding 
line being SD 8026. SD 8026 is presently being increased with intent for 
release in 1987. The highest yielding check variety was Butte 86 {52.7 bu/A) 
closely followed by Stoa {52.3 bu/A). Protein content averaged 14.3% and 
ranged from 12.8 to 16.4%. The average of 14.3% is about one-half percent 
lower than the long-term average. Given the cooler temperatures. rainfall 
during grain fill and maturation of the 1986 crop this lower protein content 
is not surprising. Grain protein content is primarily determined by three 
inter-related factors: variety, nitrogen available, and environment. For 
the plant to accumulate protein in the kernel generally there has to be some 
stress (i.e. moisture or heat) during maturity. Test weight (lbs/bu) 
averaged 57.5 with a range from 54 to 62 lbs/bu. The range was similar to 
what was observed in previous years; however, the average was approximately 
1461 bu less than the long-term averge. 
In cooperation with R. Gelderman a preliminary experiment was conducted 
to evaluate a number of varieties to their response to different soil 
nitrogen levels. The primary objective was to determine if varieties differ 
in their grain yield and protein content at different soil nitrogen levels. 
The results were difficult to interpret due to high soil nitrogen levels in 
the 2 to 4 foot portion of the soil profile. The experiments will be 
repeated in 1987. 
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OATS RESEARCH 
D. L. Reeves 
The herbicide testing will probably be of the greatest interest to most 
people. It is being continued but we are now looking at a larger number of 
herbicide treatments end using fewer varieties. This year we looked at 16 
different herbicide treatments on 5 varieties. The herbicides being used 
include 2,4-D amine, MCPA, bromoxynil, banvel and combinations of these. We 
are trying to see if these may be having some effect on the oats of which we 
are not currently aware. Unfortunately, plots this year suffered from excess 
rain. This will be repeated next year. 
In cooperation with Tim Gutormson of the seed lab a test looking at the 
effects of seed size was put out this year. This test used the varieties 
Kelly, Burnett and Moore. For each variety five seed size treatments were 
used. These ranged from bulk seed through screening for size and picking. 
We are looking at how seed size affects seedling emergence, tiller 
production, grain size and yield. 
The Uniform Midseason oat nursery is always grown at this station. It 
consists of 36 entries which are grown from New York to Kansas and Winnipeg. 
Most varieties adapted for South Dakota are grown in this test prior to being 
released. This year we had three South Dakota entries in this test. 
Most of the oats we plant at this station are part of our variety 
development program. This year we had eight different tests of advanced 
lines at this station which included 220 different selections. The best of 
these will have a small increase plot next year and also go into a regional 
test. Due to the favorable growing conditions at this location, we use grain 
from here to determine maximum grain quality. 
BARLEY AND RYE TESTING 
D. L. Reeves 
The Mississippi Valley barley test has been grown at this station the 
last three years. This is a regional test which includes some of the 
varieties in addition to new lines being tested for possible release. 
is the only location in South Dakota where this test is grown. There 
entries in the test this year. 
major 
This 
were 20 
The rye test had 11 entries planted in the fall of 1985 (Table 4). This 
is planned to be an annual test. 
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Table 4. Rye, 1986. Northeast Research Station, Watertown, SD. 
Yield TW lleii-l'lt Protein 
Variety (bu/A) (lb/bu) (in.) (%) 
Chulipan 80 46.2 46 11.6 
Cougar 67 47.3 45 9.3 
Frederick 92 51. 7 46 12.6 
Musketeer 94 46.2 47 11.4 
Prima 87 50.2 46 12.1 
Puma 73 so.o 47 13.9 
Rymin 68 48.2 48 12.2 
X73-19* 59 45.0 33 12.2 
X83-3* 63 44.9 38 11.8 
Rymin/Chulipan* 62 46.0 47 14.9 
* Experimental lines from SDSU. The two numbered entries are semi-dwarfs. 
The other variety tested, "Danko", was tested at the request of a 
company to determine its potential in South Dakota. At all locations it has 
suffered excessive winterkilling. 
SMALL GRAIN TRIALS - CPT 
J. J. Bonnemann 
The Crop Performance Testing Program conducted trials with four small 
grains and two maturity groups of soybeans at the Northeast Farm during the 
1986 cropping season. Crops seeded were spring wheat and durum, oats, 
barley, Group O and Group I soybeans. The proprietary soybean entries are 
the choice of the entering companies and are included on a fee basis. 
Yields were generally good for the small grains (Tables 5 and 6) and 
excellent for the soybeans (Table 7). The soybeans were late because of the 
wet, cool growing season. A hard freeze several weeks earlier than recorded 
would have resulted in poor quality and lower yields. The results of the 
small grains and soybeans and more agronomic details are reported in EC 774 
(rev.), 1987 Variety Recommendations (1986 Crop Performance Results) for 
Small Grains and Flax, and EC 775 (rev.) 1987 Soybean Recommendations (1986 
Crop Performance Results). These reports are available at County Extension 
Offices or from the Bulletin Room, SDSU, Brookings, SD, 57007. 
• 
Table S. Small Grain Trials, Northeast Research Farm. Watertown, SD, 1986, CPT 
Dh1'S SPRING WHEAT 
Height, Test Yield Height, Test Yield 
Entry inches wt. 1986 3-yr Entry inches wt. 1986 3-yr 
Bates 36 32 83 90 Alex 38 58 38 44 
Benson 42 27 55 86 A99ar 38 56 36 46 
Burnett 43 25 48 88 Butte 36 55 29 43 
Centennial 39 30 70 97 Butte 86 35 58 38 
Don 37 36 101 - Centa 36 56 25 39 
Hazel 37 34 98 - Chris (ck) 37 58 31 37 
Hytest 43 37 72 97 Stoa 37 55 37 44 
Kelly 40 36 80 93 Angus 33 51 34 45 
Lancer 38 27 64 98 Apex 83 30 56 31 42 
Lyon 44 25 53 89 Buckshot 32 55 31 42 
Moore 41 29 65 95 Celtic 33 57 40 
Noble 37 23 33 78 Challenger 32 56 34 46 
Nodaway 70 41 25 38 70 Erik 29 54 41 46 
I 
Ogle 37 23 54 99 Guard 32 51 41 48 '° 
Otee 38 27 50 75 Len 30 55 31 43 I 
Pierce 39 34 73 94 Leo 747 31 54 33 
Porter 37 22 43 85 Marshall 29 56 39 44 
Preston 37 35 80 94 Norak 32 58 39 47 
Pr oat 40 35 93 94 Noreuman 29 54 41 47 
Sandy 43 33 77 95 Olaf 30 55 21 43 
Starter 39 37 83 - Oslo 30 55 31 45 
Steele 39 33 101 104 Success 29 53 39 48 
Webster 37 31 74 92 Wheaton 31 54 37 48 
Wright 39 34 77 94 2369 33 56 42 49 
Haylander II (Bl) 41 28 64 90 Nordic 32 56 38 
Telemark 28 55 34 
Means 39 31 71 91 33 56 37 6:S, 
CV - % 10.4 LSD(.05) 10.4 CV - % 9.6 LSD(.05) 9.1 
Seeded April 29 - 4 replications Seeded April 29 - 3 replications 
Table 6. Small Grain Trials, Northeast Research Farm. Watertown, SD, 1986, CPT (Cont.) 
BARLEY DURUM 
Height, Test Yield Height, Test Yield 
Entry inches wt. 1986 3-yr Entry inches wt. 1986 3-yr 
Azure 35 47 74 91 Crosby 35 55 29 44 
Bowman 32 49 61 84 Edmore 36 58 28 42 
Bumper 34 46 73 89 Laker 29 50 22 
Glenn 33 45 68 82 Lloyd 45 47 21 41 
Hazen 33 47 72 88 Monroe 37 56 33 
Larker 34 47 66 78 Rugby 36 58 35 43 
Mor ex 34 45 49 75 Vic 35 58 28 41 0 
Prinrus II 34 46 64 74 Ward 36 56 31 43 
Robust 32 47 65 85 
Bl601 35 45 65 
Lewis 34 48 63 
Means 34 46 65 83 Means 34 55 28 43 
CV - % 5.0 l.SU( .05) 5.0 CV - % 9.6 ISD(.05) 3.6 
Seeded April 29 - 3 replications Seeded April 29 - 4 replications 
• 
.. 
Table 7. Soybean Trials, Northeast Research Farm, Watertown, SD, 1986, CPT 
GroklB 10' a Gir'iQq,(! T's 
t-'Ji.L, 't1111d Height Mature Mat. Yield Height Mature 
Entry Cr,Q11p 8/A inches mo/day Entry Group B/A inches mo/day 
Evans ck 0 51 36 9/29 Sands SOI X166 I 53 37 10/9 
Dawson 0 49 31 9/30 King Brand K.G71 r 51 37 10/5 
Pride X609 0 48 38 10/5 Stine 1350A I 50 37 10/4 
Pride 0095 0 47 48 10/3 Mustang Exp-9 I 49 39 10/6 
Arrowhead 8450 0 46 37 10/4 Arrowhead 8550 I 48 38 10/5 
Hofler 11986-1 0 46 38 10/3 Sands SOI 142 I 47 38 10/5 
DeKalb CX282 0 45 35 10/4 Evans ck 0 47 39 9/28 
Ozzie 0 45 34 9/29 Cenex 8410 I 47 37 10/5 
Sands 0 45 36 10/3 
King Brand KG60 0 44 35 9/30 Mustang M-1180 Bl I 46 39 10/5 
Interstate 545 I 46 33 10/1 I ._. 
Weber ck I 44 39 10/9 Lakota I 46 52 10/8 ._. I 
Swift 0 44 39 10/2 Hofler Opal I 44 36 10/5 
Mustang H-UM 0 44 38 10/4 King Brand PS80 I 44 41 10/5 
Weber 84 ck I 43 41 10/10 Interstate 546 I 44 41 10/3 
Simpson 0 43 36 10/2 Weber ck I 43 41 10/8 
King Brand KG31 0 42 36 9/26 King Brand ICG81 I 43 41 10/9 
McCall ck 00 41 35 9/20 
Dassel 0 40 32 10/3 Sibley I 43 39 10/5 
Weber 84 ck I 42 44 10/9 
Mustang M-ll 20A I 41 46 10/7 
Hodson 78 I 41 39 10/4 
Corsoy 79 ck II 41 43 10/10 
BSR 101 I 40 39 10/9 
SRF Exp 164 I 39 43 10/4 
Hardin I 38 42 10/6 
kttans �s .31 10/2 Means 45 40 10/5 
tV - 1 7.L Sl't( .. OS) A.s cv -i 4�9 tsn r,,,ifl) 3,.0 
Seeded Hay 30, - 4 replications in each trial. 
-12-
ALFALFA PRODUCTION AND MANAGEMENT 
A. Boe and R. Bortnem 
'Ibe 1986 growing season was good for alfalfa production. A total yield 
(4-cuts) high of 8.41 tons DM/A was achieved by Cimarron in its third year of 
production (Table 8). A grand mean of 7.19 tons DM/A was produced by the 
second year variety trial (Table 9). Some winterkill occurred and was noted 
according to variety. 
Table 8. 1984 Alfalfa Variety Trial, Expt 431, Northeast Research Station, 
Watertown, SD 1986. 
Cimarron 
Spectrum 
Big 10 
526 
NAPB 21 
532 
F.agle 
Endure 
Shenandoah 
80-16 PCa3 
H-150 
H-Phy 
NY 8301 
Iroquois 
Drumm.or 
Decathlon 
Advantage 
120 
NY 8302 
Apollo II 
Blazer 
DK-135 
H-125VW 
NAPB 20 
Dl!V!Su pplle.r 
Great Plains Res 
Cenex Seeds 
Great Lakes Hyb 
Pioneer Hi-Bred 
AgriPro 
Pioneer Hi-Bred 
O's Gold Seed Co 
PAG Seeds 
Great Plains Res 
Mich State Univ 
Sexauer/Farm Seed 
Cenex Seeds 
Cornell Univ 
NY Ag Expt Sta 
Northrup King 
Cargill Seeds 
DeKalb-Pfizer 
DeKalb-Pfizer 
Cornell Univ 
AgriPro 
Land O'Lakes 
DeKalb-Pfizer 
Sexauer/Farm Seed 
AgriPro 
1985 l-11:: Jl..v 
Cutl Cut2 Cut3 Cut4 4-Ct % 
19� 1985 &/17 7/16 8/2B 10/14 �otal TIA V� 
4.35 6.75 
4.32 6.85 
4.41 7.03 
4.11 7.23 
4.14 6.59 
4.04 6.87 
4.05 6.53 
4.22 6.68 
3.98 6.68 
4.26 6.58 
4.65 6.43 
3.99 6.48 
3.89 6.60 
4.18 6.62 
4.01 6.21 
4.03 6.20 
4. 11  6.22 
4.06 6.56 
4.08 6.44 
4.00 6.49 
4.09 6.42 
4.08 6.49 
3.91 6.54 
3.97 6.36 
3.31 1.92 2.26 0.92 8.41 6.50 111 
3. 10 1.89 2.18 0.78 7.95 6.37 108 
3.22 1.72 2.09 0.55 7.58 6.34 108 
3.26 1.70 2.09 0.60 7.65 6.33 108 
3.24 1.88 2.21 0.54 7.87 6.20 106 
3. 16 1.70 2. 12 0.68 7.66 6.19 105 
2.98 1.98 2. 1 1  0.76 7.83 6.14 104 
3. 13 1.65 2.14 0.56 7.48 6.13 104 
3.06 1.84 2.09 0.66 7.65 6.10 104 
3.06 1.76 2.10 0.53 7.45 6.10 104 
2.76 1.68 2.06 0.72 7.22 6.10 104 
3.21 1.65 2.20 0.64 7.70 6.06 103 
3.20 1.80 2.12 0.56 7.68 6.06 103 
3.25 1.64 2.06 0.32 7.27 6.02 102 
3.48 1.84 1.94 0.57 7.83 6.02 102 
3.12 1.85 2.14 0.70 7.81 6.01 102 
3.56 1.53 2.09 0.51 7.69 6.01 102 
3.21 1.64 2.02 0.54 7.41 6.01 102 
2.95 1.74 2.06 0.71 7.46 5.99 102 
2.98 1.77 1.96 0.69 7.40 5.96 102 
3.13 1.67 2.02 0.56 7.38 5.96 102 
2.62 1.86 2. 18 0.64 7.30 5.96 102 
2.72 1.84 2.20 0.62 7.38 5.94 101 
3. 11 1.72 1.92 0.57 7.32 5.88 100 
• 
Table 8. (Continued) 
VtutetJ Dew/Supplier 
Vernal Wisc Ag Expt Sta 
Ca 7931-32 W-L Research 
Wl 313 " II 
LL 3018 Land O'Lakes 
U. 3110A Research Seeds 
sx 217 Sexauer/Farm Seed 
Mohawk Cornell Univ 
82-5 W-L Research 
Saranac AR NY Ag Expt Sta 
Challenger Cargill Seeds 
Oneida NY Ag Expt Sta 
SI 424 Sexauer/Fann Seed 
Saranac NY Ag Expt Sta 
F-144 Sexauer/Farm Seed 
Valor Land O'Lakes 
MT-0 SD State Univ 
Heinrichs Agric Canada 
Teton SD State Univ 
MT-I tr ft II 
Travois n .. II 
Average 
LSD (0.05) 
CV (%) 
]98Jl 
4.01 
3.99 
4.05 
4.02 
3.77 
4.39 
3.87 
3.91 
4.00 
4.00 
3.94 
3.94 
4.07 
4.15 
3.78 
3.90 
3.64 
3.37 
3.68 
3.34 
4.02 
0.48 
8.60 
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Fo:r_a� Yittld �T ii!2A} 
1986 
Cutl Cut2 Cut3 Cut4 4-Ct 
11)85 61] 1 7 lI 6 8/:Z8 10/ r� '!aul 
6.41 3.17 1.45 1.92 0.64 7.18 
5.99 3.08 1.76 2.11 0.68 7.63 
6.08 2. 94 1.67 2.16 0.72 7.49 
6.12 3.10 1.72 2.05 0.56 7.43 
6 .18 3. 19 1. 64 1 .  98 0.75 7.56 
6.00 2.88 1.66 1.96 0.55 7.05 
6.21 2.97 1.64 2.05 0.52 7.18 
5.89 3.15 1.68 2.02 0.58 7.43 
5.87 3.10 1.60 2.06 0.56 7.32 
6.13 2.79 1.63 2.06 0.59 7.07 
5.84 3. 25 1. 64 1 • 92 0.56 7.37 
5.72 2.97 1.60 2.34 0.47 7.38 
6.14 3.18 1.44 1 .  79 0.30 6.71 
5.84 2. 58 1 .  78 1. 88 0.66 6.90 
6.19 2. 77 I. 58 1. 94 o.so 6.79 
5.99 3.07 1.29 1.68 0.05 6.09 
5.76 3.20 l.54 1.65 0.14 6.53 
5.26 3. 26 1.37 1 .  53 0.15 6.31 
5.22 3.15 1.15 1.39 0.04 5.73 
5.16 3.14 1.09 1.36 0.04 5.63 
6.27 3.09 1.66 2.00 0.54 7.30 
0.87 0.43 o. 20 0.18 0.12 o. 71 
9.98 10.05 8.67 6.54 16.36 6.95 
4/24/86 No visual winterkill. 
Seeded: 4/25/84, 3 lb Eptam/A, 0.5 lb Ridomil/A, 15 lb PLS/A 
Soil type: Kranzburg Silt Loam (Udic Haploboralls fine-silty, mixed) 
Soil pH : 6.6 
�Yr A.JJt__ 
% 
TIA V-.:rnal 
5.87 100 
5.87 100 
5.87 100 
5.86 100 
5 .84 99 
5.81 99 
5.75 98 
5.74 98 
5.73 98 
5.73 98 
5.72 97 
5.68 97 
5.64 96 
5.63 96 
5.59 95 
5.33 91 
5.31 90 
4.98 85 
4.88 83 
4. 71 80 
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Table 9. 1985 Alfalfa Variety Trial. Expt. 
Watertown, SD 1986. 
VGrtety lle.YLSupR;Llttr 
5432 Pioneer Hi-Bred 
Futura Dairyland Res 
Spectrum Cenex Seeds 
Cimarron Gt. Plains Res 
DK-135 Dekalb-Pfizer 
Maxim Cenex Seeds 
Surpass Cenex Seeds 
Sparta Land O'Lakes 
Horizon Arrowhead Inc 
H-154 Farm Seed Res 
DS 305 Dairyland Res 
120 DekaltrPfizer 
MN 5617 Univ of MN 
526 Pioneer Hi-Bred 
Magnum Dairyland Res 
Arrow AgriPro 
Iroquois NY Ag Expt Sta 
Vernema WA St/USDA 
Peak Research Seeds 
Thunder AgriPro 
MN 6216 Univ of MN 
**Elevation Jacques Seed Co 
Saranac AR NY Ag Expt Sta 
Dawson NE AES/USDA 
H-156 Farm Seed Res 
83-3-F W-L Research 
532 Pioneer Hi-Bred 
XAF31 " " 
Max 85 Seed Tee 
Vernal WI Ag Expt Sta 
Endure PAG Seeds 
Oneida VR Cornell Univ 
Winter 
1985 Kill* 
(To�) fAli 2 
2.50 1.0 
2.91 2.0 
2.51 1 . 0  
2.54 1.5 
2.91 0.5 
2.41 2.0 
2.66 2.2 
2.63 o.s 
2.50 1.8 
2.74 o.s 
2.45 0.0 
2.58 1.0 
2.31 1.2 
2.37 1.5 
2.64 2.2 
2.31 1 .0  
2.44 1 . 8  
2.48 1.0 
2.33 1 . 8  
2.47 2.5 
2.06 1 .8  
2.46 1 .8  
2.33 1.8 
2.36 1.5 
2.34 0.5 
2.02 2.0 
2.22 2.8 
2.23 1.0 
2.31 1 .8  
2.38 2.8 
2.54 6.5 
2. 13 1.2 
531, Northeast Research Station, 
1986 Fatal! l':i,el.d I Cf llKTAl Z-'fr Ave; J§Bb 
Cutl Cut2 Cut3 Cut4 1-CUt ,: 
o/1 7  7/lb 8}28 10/ l Tatal T/� VcinHll 
2.96 2.01 2.20 0.76 7.93 5.22 116 
3 • 12 I • 88 2 • 06 0.48 7.54 5.22 116 
3.07 1. 97 2.24 0.62 7.90 s.20 116 
2.89 2.11 2.18 0.67 7.85 5.20 116 
2.72 1.92 2.17 0.68 7.49 5.20 116 
3.09 2.04 2.21 0.58 7.92 5.16 115 
3.03 I.90 2.14 0.55 7.62 5.14 114 
2.94 1.93 2.07 0.66 7.60 5.12 114 
2.96 2.02 2.16 0.51 7.65 5.08 113 
2.61 1. 97 2.16 0.64 7.38 S.06 113 
2.84 1.89 2. 16 0.69 7.58 5.02 112 
2. 90 1.80 2.07 0.60 7.37 4.98 111 
2.96 1.73 2.12 0.78 7.59 4.95 110 
2.88 1.92 2.05 0.64 7.49 4.93 110 
2.82 1.82 2.10 0.46 7.20 4.92 110 
2. 78 1. 99 2.10 0.63 7.50 4.90 109 
2. 93 1.84 2.07 0.52 7.36 4.90 109 
2. 79 1.86 2.10 0.56 7.31 4.90 109 
2.94 1.92 2.01 0.55 7.42 4.88 108 
3. 03 1. 80 I. 96 0.49 7.28 4.88 108 
3.09 1.84 2.09 0.63 7.65 4.86 108 
2.80 1.87 2.00 0.57 7.24 4.85 108 
2.86 1.88 2.04 0.58 7.36 4.84 108 
3.10 1.68 2.05 0.41 7.24 4.80 107 
2.52 I.99 2.09 0.60 1.20 4.77 106 
2.87 1.86 2.17 0.60 7.50 4.76 106 
2.45 1.88 2.08 0.82 7.23 4.72 105 
2.82 1.87 1.99 0.54 7.22 4.72 105 
2.82 1.77 1.96 0.57 7.12 4.72 105 
2.84 1.61 1.96 0.49 6.90 4.64 103 
2.46 1.68 2.02 0.54 6.70 4.62 103 
2.82 I . 87 1.84 0.54 7.07 4.60 102 
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Table 9. (Continued) 
198& F0-rnse 'Yiu'li:51 (T DMf4l 2-Yr Avg -Winter .lj86 
1985 Kill eu-tJ Cn2 C1.1t3 Cut.I\ . 4-Cut % 
If lll".1,nty 1knr (SHJJIM!E' (1'Qt] (A:v 1J 6/17 71,16 B/26 1Dj14 Total TIA Ve£1"1el 
Oneida Cornell Univ 2.21 1.2 2.80 1.74 1.96 o.so 7.00 
NY 8412 " n 2.05 2.5 2.80 1.74 1.87 0.68 7.09 
Mohawk tf ff 1 .98 2.0 2.99 1.73 1.94 0.48 7. 14 
Agate U of MN AES 2.25 2.2 2.83 1 .68 1.89 0.46 6.86 
Epic Research Seeds 2.02 2.5 2.45 1.86 2.09 0.55 6.95 
Blazer Land O'Lakes 2.17 10.0 2.48 1.81 1.98 0.49 6.76 
8016 PCa3 Mich State Univ 2.17 8.5 2. 56 1. 77 l. 93 0.47 6.73 
Megaton Arrowhead Inc 2.31 s.o 3.08 1.67 1.64 0.15 6.54 
MN 6209 Univ of MN 2.17 2.0 2.45 1.67 1.98 0.,2 6.62 
***Vernal WI Ag Expt Sta 2.35 2.0 2.72 1 .58 1.72 0.32 6.34 
NY 8413 Cornell Univ 1 . 99 2.8 2.43 1.80 l.f:J7 0.57 6.67 
Saranac NY Ag Expt Sta 1.96 2.0 2. 70 1.61 1.81 0.34 6.46 
Big 10 Great Lakes Hyb 2.21 1.8 2.24 1.56 1.88 0.42 6.10 
Baker NE AES/USDA 2.18 s.o 2.34 1.65 1. 76 0.33 6.08 
Average 2.35 2.2 2.80 1.82 2.02 0.55 7.19 
L.5D (0.05) 0.46 NS NS 0.15 0.16 0.12 0.81 
CV (%) 14.17 166.16 15. 19 6. 1 1 5.69 16.00 8.05 
* 4124/86 Winerkill visual estimation. ** The variety "Elevationu was entered in 1984 tests as LL3110A. 
4.60 102 
4.57 102 
4.56 102 
4.56 102 
4.48 100 
4.46 99 
4.45 99 
4.42 98 
4.40 98 
4.34 97 
4.33 96 
4.21 94 
4.16 93 
4.13 92 
*** Not sufficient seed on hand for tmt #33 (NI 82503), Vernal seeded as tmt #33. 
Average of the two Vernal as % Vernals used as % Vernal. 
Seeded: 5/20/85, 12 lb PLS/A. 
Soil Type: Brookings Soil (Pachic Udic Haploborolls fine-silty, mixed). 
Soil pH: 6.8 
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1986 FLAX BREEDING 
K. A. Grady and C. L. Lay 
An advanced yield trial of flax experimental lines and named varieties 
was grown at the Northeast Research Station end three other locations in 
South Dakota. The same varieties and lines were also tested at several 
locations in North Dakota and Canada in cooperation with NDSU, USDA, and 
Agric. Canada. The main purpose of this test was to identify possible new 
varieties. 
In 1986, 22 experimental lines from the SDSU flax breeding program were 
tested against 13 named varieties (checks) and 8 experimental lines from ND, 
MN, and CAN (Table 10). The highest-yielding check at the NE Research 
Station was Rahab at 42.3 bu/A. The highest-yielding experimental lines were 
SD 843018 (42.5), SD 843013 (42.3), SD 844049 (42.2), CI 3096 (43.1),  and CI 
3101 (42.1). The mean yield across all varieties was 38.7 bu/A. 
Table 10. Yield and plant height of flax varieties in the 1986 flax 
South Dakota Tristate test grown at the Northeast Research Station, 
Watertown, SD. 
Seed yield Plant ht. 
Variety Origin-Year (bu/A) (cm) 
SD843072 SD-experimental 40.6 64 
SD845002 ti n 40.0 63 
SD844070 " n 37.2 61 
SD843087 ti n 40.9 60 
SD843018 " n 42.5 56 
SD845084 II " 37.0 69 
SD844065 It " 35.2 65 
SD843031 " " 41.7 62 
SD845076 " ti 34.9 72 
SD845097 u ti 38.7 67 
SD844086 " ti 39. 1 66 
$'[)8j4021 n II 37.8 66 
SD843013 n II 42.3 59 
SD844049 n II 42.2 62 
SD84118 n II 36.9 60 
SD84116 u " 40.3 60 
SD84145 n II 38.0 62 
SD84149 ti tt 38.9 61 
CI 3243 " " 39.9 63 
CI 3244 " It 33.9 59 
CI 3245 " " 31.7 61 
Linott CAN-1966 36.6 63 
Wishek ND-1979 40.7 64 
Culbert MN-1975 38.6 59 
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Table 10. (Continued) 
Seed yield Plant ht. 
Variety Origin-Year (bu/A) (cm) 
Culbert 79 SD-1979 41.4 61 
Clark SD-1983 41 . 2  62 
Flor ND-1981 38.7 63 
Nor Lin CAN-1983 37.8 65 
... Linton ND-1985 40.5 59 
NorMan CAN-1984 41.4 60 
Rahab SD-1985 42.3 65 
Dufferin CAN-1975 39.6 64 
McGregor CAN-1982 40.5 61 
CI 2938 MN-experimental 41.8 66 
CI 3131 SD- H 41.8 60 
CI 3096 ND- H 43.1 65 
CI 3101 ND- 0 42.1 66 
Vimy CAN-1986 25.3 67 
CI 3107 CAN-experimental 35.3 68 
CI 3133 ND- 1t 33.6 58 
CI 3135 ND- tt 35.1 63 
CI 3136 ND- " 38.8 61 
CI 3137 ND- " 38. 3 59 
Mean 38. 7 63 
e. v .  6.2 3.3 
Seeded: 4/29/86 
Plot size: 5 ft x 14 ft, 7 rows at 7-inch spacings. 
Harvested area: 24.5 sq ft. 
Harvested date: 8/8/86 
• 
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<DRN BREEDIOO AND RESFJ\RCl! 
Zeno w. Wicks, III and Gary SCholten 
The 'tbrtheast Research Station is one of our locations for conducting 
advanced yield trials on our short season experimental corn lines. These 
experiments were conducted to canpare experimental lines fran the SDal 
breeding project. We select our inbred lines for earliness, fast dry down, 
disease resistance , insect resistance, standability, and most importantly 
yield. our most promising lines are crossed with a camion inbred tester to 
form hybrids which are tested in the advanced yield trials. '.Ibis year we had 
advanced yield trials for white corn and yellow corn. Sane of the white corn 
lines look promising for release this next year. In the yield trial there 
were 2 cont>inations of white corn hybrids that surpassed or equaled the yield 
of the Pioneer checks (3906 & 3790) .  
After developing a new selection schene for drought resistance last year, 
this drought resistant population was yield tested in 23 locations with the 
'tbrtheast Farm as one of those locations. At the NE Farm, our new population 
yielded 2 - 4 bu/A llX>re than drought resistant po�ations developed using the 
old conventional methods. Over drought environments our new p:>pulation 
yielded at least 6 bushels higher than resistant populations developed by the 
conventional methods. Al.so, 56 entries fran the North Central Region (N:R.2) 
were yield tested. These inbreds were crossed onto two c:ionrron inbred testers. 
Yield testing over the entire North Central Region will give all the breeders 
fran the region an idea how their inbreds will perform over environments. 
In conjunction with our corn pathologist we also did sane disease 
resistance screening for Goss' wilt. The population we developed for 
resistance was found to be quite resistant. 
OJICKPF.A RESFARCl! 
s. TUwafe 
In the 1986 crop season a yield trial consisted of 24 chickpea lines and 
a screening nursery of 54 entries at the Watertown Research Station. Due to 
very wet conditions, a severe epidemic of Ascocm1=a blight disease caused 
complete yield loss. However, previous research results at Watertown have 
shown that the crop could be grown successfully when conditions are drier than 
the ones observed during the current crop season. 
In 1985 a total of 107 germplasm and breeding materials were evaluated 
for yield and adaptability in two screening nurseries (South Dakota Chickpea 
Screening Nursery (SDCSN) and Chickpea International Screening rursery 
(CISN-84) .  Forty-seven and sixty lines in SDCSN and CISN-84 , respectively, 
were tested for various agronanic characters including yield. Most of the 
entries in SDSCN exhibited very low yields. A range of 210 to 1237 lb/A was 
observed for yield. Among the 47 entries 16 failed to grow, four showed 
higher yields that 1000 lb/A, and the remaining showed much lower yields. The 
check had the highest yield. Varietal n:ean (547 lb/A} was low. The CISN-84 
nursery entries showed much better yields than the ones in SDCSN. Seed yield 
in CISN-84 ranged fran 406 to 1844 lb/A, check entries showed approximately 
1000 lb/A, and the varietal n:ean (988 lb/A) was much higher. Over 30 entries 
showed higher yields than the yield (970 lb/A) of the best check. 
ll 
Q>jective: 
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RESroNSE OF SELECrm <D� HYBRIDS '10 FER'l'ILIZER 
J. Soolik and L. Evjen 
Determine if a selected group of corn hybrids reS!X)nd differentially to 
nutrient stress. 
Methods: 
Thirteen CXflli!."ercial com bjbrids and one open pollinated line (Reid 
yellCIW' d,ent) ,mr:e plantei en Kay 15 in 2 row plots 20' long with 3 '  raw 
splCing.. ram;t11 n was banded at 7 lb/A for weed control. Fertilized plots 
received 80 lb N and 30 lb P prior to planting. Plots were cultivated twioe 
and hand harvesting was canpleted October 30. Each of the treatments was 
replicated four times. We thank representatives of oanpanies listed in Table 
11 for supplying corn seed. 
Results and Discll§§ion: 
The overall yields in this study were 20 - 25 bu less than what was 
expected based on com yields in other locations at the station. The lower 
yields apparently were a result of the uneven stands obtained with the 
cone-planter. Stands were consistently uneven across entries and aipliml:i-mJS 
and thus we feel the objective of the study was fairly tested . ne yield 
response to fertilizer was highly significant (Table 11). A160, l:.be ana[ym 
of variance revealed no significant entry by fertilizer interaction. The lack 
of a significant interaction indicates that none of the entries responded 
differentially to nutrient stress. Entries that yielded highest with 
fertilizer also tended to be highest yielding when nutrients were withheld. 
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T'able 11. Resp::,nse of selected corn hybrids to fertilizer. 
Fertilized Not Fertilized 
Ent.a MatJ.11;:it;ll Iield (avl.l MQiltu,e Iiela Cau'Al MQiature 
Stauffer 83303 95 86.la 291 47.0 22, 
Pioneer 3906 91 85.3 251 52.0 25% 
PllG SX123 83.7 22, so.o 20, 
Pioneer 3881 83 82.9 251 53.1 29% 
Stauffer: 2202 90 82.8 22, 46.7 241 
Pioneer 3953 74 81.7 201 37.0 20I 
PAG SK180 80.1 281 47.4 241 
stauffer 82184 85 78.9 281 45.6 231 
Cenex 2096 95 77.6 271 47.9 301 
SOkota 270 85 73.6 241 50.9 231 
Sokota 222 82 69.4 231 48.7 241 
Qmex 2093 95 68.9 20, 39.7 251 
SOkota 204 80 65.7 21, 45.2 21, 
Open Pollinated 55.5 311 33.3 311 
FLSD • 10.6 Bu. 
a Avg of four replications. Yield increase due to fertilizer significant 
(P>.01) 
... 
.. 
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POTATO FUNGICIDE SEEDPIECE TREATMENT TRIAL 
D. Gallenberg and L. Evjen 
Objective: 
Test the effectiveness of three common fungicide seedpiece treatments on 
stand counts of two potato cultivars. 
Materials and Methods: 
Plots were planted on May 16. 1986 in a randomized complete block 
design. Rows were spaced at approximately 3811 with 12" between seedpieces in 
the row. Individual treatments consisted of 50' sections of row, and were 
replicated four times. In addition to the check, the three fungicide 
seedpiece treatments consisted of: captan plus streptomycin (fir bark dust), 
mancozeb (slurry), and thiophanate methyl (dust). Certified seed of the 
cultivars Norchip and Kennebec were used for planting. 
Stimd COWl?:B vi!� ta.ken_ t 6 ieek5 4£.tnr p,1r111till8.. ll!tillB f fflllffgenc@ .ift 
iratu:1.om.!J selected 101 TO'J �ect.ions. Plot.1  ll-at"e obs.uved puiodir:eJ 1y 
throughout the season for disease development. 
Results: 
Table 12 contains the results of stand counts for each of the treatment 
x cultivar combinations. There were no significant differences among 
treatments vi.thin either cultivar, although thiophanate methyl performed the 
best in both cases. Some variability was due to skips in the planting 
process. 
Disease pressure during the season was low. Some Rhizoctonia was 
observed in all treatments at harvest. 
Yields of the two cultivars (averaged over all treatments) converted to 
207.9 cwt/A for Norchip, and 224.4 cwt/A for Kennebec after 133 days. 
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Table 12. 
Cul ti var Treatnmnt Stand count8 
Norchip captan plus 78.8 
streptomycin 
mancozeb 75.0 
thiophanate methyl 81.3 
check 68,8 
LSD 13.3 
lennebec captan plus 78.8 
streptomycin 
mancozeb 15.0 
thiophanate methyl 83.8 
check 75.0 
LSD 1 1 .5  
n % emergence in 20' row sections: average of 4 replications; 6 weeks after 
planting. 
.. 
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SOYBEAN ROW SPACING S'IUDY 
R. G. Hall and L. A. Evjen 
Objective: 
To determine the effects of soybean plant population and row spacing on 
yields at the Northeast Farm. 
Methods and Procedures: 
1 .  Varieties: Simpson 
2. Plant populations: 150-, 175-, and 200-thousand plants per acre. 
3. Row spacings: 7-, 14-, 21-, 28-, and 35-inch row spacings. 
4. Seeding: Plots consisting of each combination of plant population (3),  and 
row spacings (5) were replicated four times and seeded on May 30, 1986. 
Each plot measured 20 ft. long and plot width was 105 inches for 21-, and 
35-inch row spacings, 12 inches for 14- and 21-inch row spacings, and 119" 
for 7-inch row spacings. All plots had a 3-foot spacing between adjacent 
plots. 
Plots were seeded with a cone drill seeder having 9 ports on 7-inch 
spacings. 
5.  Weed control: Lasso 4E (2 lbs. act/A) 
6. Harvesting and threshing: Plots were machine harvested on October 16, 1986. 
Plot yields were weighed and a subsample was obtained for clean seed deter­
minations. Final plot yields were adjusted according to the amount of clean 
seed obtained from the subsample. 
Results:  
Analysis of variance procedures indicated there was a significant (5% level 
of probability) main effect for row spacing. A plot of yield versus row spacing 
(Fig. 1)  shows the 7-inch was significantly lower in yield compared to the other 
row spacings. In turn the 14-inch row spacing resulted in the highest yields 
and was similar in yielding potential to the 21- and 28-inch row spacings. In 
contrast, the 35-inch row spacing was significantly lower than the 14-inch 
spacing, but was similar to the 21- and 28-inch spacings. 
There were no other main effects or interaction between population and row 
spacing. The yield resulting from each population was 31 bushels/A (200,000 and 
150,000 plants per acre) and 29 bushels/A (175,000 plants per acre). 
In summary, the soybean row spacing study at this location indicates the 
best row spacings would be the 14-, 21-, or 28-inch row spacings. Any of these 
spacings would be suitable provided the population seeded will result in a final 
plant population between 150,000 to 200,000 plants per acre. 
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SOYBEAN ROWSPACING (WATERTOWN) 
35 
a - 0 
' 
30 -
l&J 
>-
25 
7 14 21 28 35 
ROWSPACING < inches> 
Figure 1 .  'lbe relationship between yield and rov spacing in soybeans 
at the Northeast Farm. Data points with the same letter 
adjacent to them are not significantly different from one 
another. 
.. 
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FARMIOO SY'Sl'EMS SIUDIFS, 1986 
P.tincipaJ I.rolet?tigators: 
Jim SOOlik (Project Leader), Paul Fixen, Jim Genting, Bob Hall, Bob Kohl, 
Russel McKinney and Leon Wrage: Al;J. Technician: Loyal EVjen 
c.ooperators: 
Robin Bortnem, George Buchenau, Tan Dobbs, Paul EVenson, Paul Johnson, 
Diane Rickerl and Don Taylor. 
Q>jectives: 
A .  Measure yields and eoonanic returns. 
B. Determine influence of farming system on soils ability to supply 
plants with mineral nutrients. 
c. Conpare rates of soil erosion. 
o. Measure beneficial and harmful arthropod populations and measure 
insect damage. 
E. <nnpare populations of plant feeding, predaceous and microbial 
feeding nematodes. 
F. Determine populations of fungi and bacteria, and measure mycorrhizal 
associations and soil fungistatic properties. 
G. Determine effect of farming systens on earthworm populations. 
H. Determine weed species present and densities. 
I. Measure effect of farming systens on soil water contents. 
We are pleased with the addition of several new cooperators in these 
studies. Dr. Diane Rickerl recently joined the Plant science Department and 
she will be involved in reduced tillage research. Dr. Tan Dobbs and Dr. Don 
Taylor of the E:conanics Department will provide the eoonanic analyses of 
these studies. 
The faming systems studies were established in 1985. With the 
exception of continuous no-till winter wheat the systems oonsist of three or 
four year rotations. We envision these as comparatively long-term studies (6 
- 8 years) since the effects of rotations are best measured after canp].etion 
of several cycles. The plots are relatively large scale (3000 sq. ft. in 
Study I and 2000 sq. ft. in Study II) in an attemt*, to minimize border 
effects. The systems under study and the rotation schedules are shown in 
Tables 13 and 14. 
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Table 13. Farming Systems Study I - Rotation Schedule 
Treatment 
A 
Altemate (organic)- Oats/Alf-->Alfalfa->Soybean->Com 
no syn. fertilizer, 
pesticide or moldboard 
plow 
B 
Conventional 
c 
Ridge-till 
Cornn--- >Soybea.n-->Sp. Wheat 
C.Om---->SOybean->Sp. Wheat 
Table 14. Farming b)'stans Study II - Rotation Schedule 
Treatment 
I 
Conventional 
II 
Mini.nun-Till 
III 
Soybean-->Sp. Wheat->Barley 
SOybean,--->Sp. Wheat->Barley 
Alternate (organic) oats-Slileet->S. Cl.over->SOybean->Sp. Wheat 
no pesticide, syn. O.over 
fertilizer or moldboard 
plow 
JV 
Continuous no-till 
winter wheat 
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Cultural practice information for the various systans is presented in 
'!'ables 15 - 18. Fertilizer and herbicide inp.lts in the oonventional, 
ridge-till, no-till and min-till systens are based oo current Plant science 
Department recarmendations. 
Table 15. CUltural practice information - farming systans studies. 
Fertilizer 
Planting N-P-K Herbicide 
Stygy I date (lb/A) ffanuce (Actyal/A) 
Alternate May 19 
Conventional May 14 100-0-0 Lasso II, 7 lb. band 
Ridge-till May 19 100-0-0 Lasso II, 7 lb. band 
Alternate May 28 
Conventional May 20 Treflan l l/2 pt. 
Ridge-till May 19 Lasso II, 7 lb. band, 
Blazer 1 l/2pt + 
Poast l l/2 pt 
Sgring Wheat 
weeding 
(hr/A) 
1.1, 
1.07 
1.34 
Conventional April 29 90-0-0 Hoelon 2 pt. + lCPA 1/2 pt. 
•Riage•-till April 29 90-0-0 Hoelon 2 pt. + ,0,A 1/2 pt. -
nat.a1Al£alfa April 23 2 T/A dry 
matter (equivalent 
to 32.7 - 31.l - 143.0  lb/A 
N-P-K) Applied in sept. 
Alfalfa 
tu.rE: Seeding rates (lbs/A) i oats 48, Alfalfa 9.5, &)?ring Wheat 75. 
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Table 16. CUltural practice infoDIStion - fanning systems studies. 
Stuqy I 
.Q2In 
Alternate 
Conventional 
Ridge-till 
�lj 
Alternate 
Conventional 
Ridge-till 
Spring Wheat; 
Conventional 
.Ridge•-till 
Qrt:slAlfalfa 
Alfalfa 
iillA� 
Pre-Plant 
Disc and field cultivate 
Disc and field cultivate 
Disc and field cultivate 
Disc 2X 
Field cultivate and disc 
Field cultivate 
Disc 2X, field cultivate + 
harrow 
Post-Plmt 
Rotary hoe 2X and 
CUltivate 2X, fall 
disc 
CUJ.tivate 2X 
CUltivate 2X, ridge 
at last cultivation 
Rotary hoe once and 
Cultivate 2X 
CUl.tivate 2X 
Olltivate 2X 
Fall plow 
Ridges built post 
harvest w/ridge-
till cultivator 
SUbsurface sweep 
and chisel in Sept. 
Note: The "ridge•-till spring wheat was seeded with a hoe-drill. All row 
crops in these studies are planted in 36" rows. • 
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Table 17. Cultural practice information - farming systems studies. 
Fertilizer 
Planting N-P-K Herbicide weeding 
St,uqy II date (lb/A) CAc;;tµallAJ (hr/Al 
�i.ug Wheslt 
Alternate May 21 
Conventional April 23 90-0-0 Hoelat 2 pt +  
1/2 pt MCPA 
Minim.mt-till April 23 90-0-0 Hoelon 2 pt +  
1/2 pt MCPA 
Alternate May 28 2 .. 80 
Conventional May 22 Treflan 1 1/2 pt 1 .. 49 
Mini.nun-till May 20 Lasso II, 7 lb band 1.30 
Blazer 1 l/2pt:. + 
Poast 1 l/2 pt 
Badey 
Conventional April 23 70-0-0 Boeloo 2 pt +  
1/2 pt K:PA 
Mi.ni.Dun-till April 23 70-0-0 Hoelat 2 pt +  
1/2 pt M:PA 
Oats/9'1eet April 23 ......... 
Qoyer 
&,eet Clover 
No-Till Winter; Sept 9 90-0-0 Fall-1 pt Roundup + 
WbeAt 1/2 pt 2,4-D 
tUl'E: Seeding rates (lbs/A) : oats 48, SWreet Clover 9.5, Spring Wheat 75, 
Barley 58 .. 
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Table 18. CUltural practice information - fanning aystans studies. 
St;wtf II 
a;,rtng libeAt 
Alternate 
Conventional 
Minimum-till 
� 
Alternate 
Conventional 
Minimlln-till 
.Batlgy 
CA:>nventional 
Minim.In-till 
Qats/Sw:eet 
Cloyer 
au:et Qover 
lt>::Till..Jf.inter 
Wheat 
Pre-Plant 
Disc and field cultivate 
Disc and field cultivate 
Disc 2X, field cultivate 
Disc 2X 
Disc and field cultivate 
Disc and field cultivate + 
harrow 
POet;-Plant 
Fall chisel 
Fall plow 
Fall chisel 
Rotary hoe once, 
CUltivate 2X 
CUltivate 2X 
Olltivate 2X 
Fall plow 
Fall chisel 
Subsurface sweep, 
and chisel 
tu.rE: The min-till spring wheat and barley were seeded with a hoe-drill. 
The min-till soybeans were seeded with a ridge-till planter. 
• 
Ii 
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Snall grain, rC11,1 crop and forage yields are listed in Tables 19 - 21. As 
mentioned earlier we feel it will be several years before the effects of the 
rotations are apparent, however, we believe it is important to record yields 
and other data as the rotations develop. Yield of conventional spring wheat 
was significantly greater than •ridge"-till in Study I. This difference is 
difficult to explain since there was no significant difference in yield of 
conventional and min-till spring wheat in Study II. The developnent of spring 
wheat in both studies was slower in the reduced-till treatments, possibly as a 
result of cooler soil temperatures. This slower developnent coupled with a 
slightly later date of planting in Study I may have resulted in the yield 
decrease. Due to an error, planting of alternate spring wheat was delayed 
nearly one month. Therefore we estimated yield for this treatment using results 
of Dr. Fred CllOlick t s date of planting study in which a four week delay in 
planting reduced spring wheat yields 48% in 1986. 
Conventional barley yields were significantly greater than min-till 
(Table 19). There was considerable lodging in the min-till treatnmt which 
apparently resulted in reduced yield. Except for oats the overall small grain 
yields were 10 - 20 bu higher in 1986 canpired to 1985 results in these 
studies. Oat yields were a.bout 30 bu less in 1986, although test weights 
were higher. There were significant amounts of rust in this year• s oat crop, 
and it is also probable nutrients were limiting at this stage of the rotation 
which together resulted in the reduced yield. Yield of continuous no-till 
winter wheat was good (Table 19) . However, leaf rust was moderately severe 
and we estimated a 10 - 151 yield loss. 
Table 19. Snall grain yields, farming systens studies. 
study I 
Conventional 
"Ridge"-till 
oats/Alfalfa 
Spring wheat var. Guard 
Iield (l&i/A)a 
57.9* 
50.9 
oats var. Moore 
Yield ( Bu/A) 
57.3 
Test wt, 
54.6 
53.7 
Test wt. 
35.2 
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Table 19. (continued) 
StUQ\! II Spring wheat var. GJard 
Conventional 
Alternate 
Miniml:Dn-till 
Continuous, no-till 
winter wheat 
Conventional 
Minimlln-till 
oats/SW'eet aover 
Yi,eld Cau'Al 
56.4 
55.l (28.6)b 
55.8 
Winter Wheat var. Rose 
Iield (Bu/Al 
51.1 
Barley var. Robust 
Yield (By/A) 
88.9* 
76.9 
oats var. Moore 
Yield <aw'Al 
60.2 
Test wt, 
56.0 
55.9 
57.7  
Test wt. 
48.5 
49.3 
Test wt., 
34.5 
� Avg of four replications. * Indicates significant increase at .05 level. 
Planted late, yield estimated - actual yield in parenthesis - see text. 
Highest corn yields were obtained in the ridge-till treatment (Table 20) . 
The wet year may have been of particular advantage to the ridge-till system 
since soil in ridges would have tended to dr:y and warm earlier than in the 
conventional and alternate systems. Another factor that may have been 
involved is the increased capability of the ridge-till planter to seed under 
comparatively adverse soil conditions which were experienced in this wet year. 
We noted a substantial difference in plant stand between systems, and at 
hatvest there were approximately 16,000 plants/A in the alternate and 
conventional and 22, 000 plants/A in the ridge-till. The stand in the 
ridge-till is higher than what is recarmended for this area under dryland 
conditions, however, in the wet year we experienced it may have increased 
yield. An earlier maturing hybrid (Pioneer 3953) was used in the alternate 
system since this treatment is planted later. Plants in the alternate system 
were uneven and tended to be off-color early in the growing season. The 
appearance of this treatment improved considerably after mid-July, and while 
-33-
yields were significantly less than the other treatments they were still quite 
good considering no fertilizer or herbicide was used. 1986 oorn yields over 
all systans were approximately 30 bw'A higher than those measured in 1985. 
In study I the highest soybean yields were obtained in the alternate and 
oonventional treatments, while yields of ridge-till soybeans were 
significantly reduced (Table 20). Reasons for the lower yields in ridge-till 
were not readily apparent, although there did appear to be more weed pressure 
in this treatment early in the season. Interestingly, in study II the reverse 
occurred, and yield of min-till soybeans was significantly higher than 
oonventional and alternate. Again, there were no obvious reasons for this 
difference. Soybean yields in the oonventional and min-till systans were 
similar to those obtained in 1985, howev'er, yields in the alternate system 
were approximately 10 bu/A higher than those obtained last year. 
Table 20. Row crop yields - farming systans studies. 
conventional 
Ridge-till 
Alternate (Pioneer 3953) 
FLSD .OS :: 
c»rn - Pioneer 3906 
SQ)!beans - Sitpon 
Yield (a.uAl Ji>. 2 
114 .6a 
119.6 
99.5 
4 .6  
Yield CBulA) 131 MQist,ure 
conventional 
Ridge-till 
Alternate 
FLSD .OS :: 
Stuey II 
conventional 
Minimum-till 
Alternate 
FLSD .05 = 
a Avg of four replications. 
28.l 
24.7 
29.8 
2.8 
Y,i*1,d l.Bu.lAl 
29.4 
33.3 
27.5 
2.9 
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The above normal precipitation resulted in very good alfalfa yields 
(Table 21} . sweet clover forage was not removed after cutting since the 
primary p.1rpose of this crop is to improve soil nutrition and tilth and, along 
with alfalfa, to aid in erosion and weed control. 
Table 21. Forage crop yields - fanning systems studies. 
Stu� I 
Alfalfa - Vernal 
Stugy II 
5\leet Cl.over 
(not removed) 
1st Cutting 
(June 18} 
2.52 
1.36 
a Avg of four replications. 
2na cutting 
(July 15) 
3rd Cutting 
(Aug 28) 
Total (T/A) 
PU' Mottet 
1.63 1.99 
Alfalfa 1st cutting, 2.4-0.23-2.16 
2nd cutting, 3.23-0.29-2.34 
3rd cutting, 3.06-0.32-1.80 
5\leet Cl.over 1.78-0.26-2.16 
6.14 
1.36 
Preliminary estimates of cash costs per acre for the various farming 
systEmS are listed in Table 22. Input costs in the alternate systems were 
ag>roximately 38 to 441 less than those in the other systems. Reduced costs 
in the alternate system result not only fran elimination of herbicides and 
synthetic fertilizer, but also the inclusion of a forage crop in the 
rotation. As indicated, these are preliminary estimates and are based on 
what we planned to do in 1986. The actual cash costs will probably be 
sanewhat different since sane of the inputs were altered fran original plans. 
We hope to have a more ca:nplet.e set of costs and returns available for next 
sunrner • s tour. 
Table 22. Preliminary estimates of cash costs in farming systems studies.a 
Stf:X\' I 
Alternate 
Average cash Costs/A $36.20 
Alternate 
Average cash costs/A $31.82 
�ent:i.QDal 
$58.87 
Ffdgt'Jllll 
$57.67 
conventional 
continuous 
Min-'Iil 1 Winte:t- 'MJ®t 
$51.07 $50.77 $56.87 
a Estimates prepared by Ron Thaden, F.conanics Department. 
• 
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There were interesting differences in the incidence of Fusaritnn ( a root 
rot fungus) on soybean roots in the various systems (Table 23 ) .  Corn is 
involved in the rotations in Study I and the overall incidence of Fusarium was 
substantially higher in this study. Also, it has been reported that 
trifluralin (Treflan) may enhance Fusarium in soybean roots. Treflan was 
used in the oonventional treatment in Study I and incidence of Fusariun was 
higher in this treatment, although the difference is not statistically 
significant. Treflan was also applied in the conventional treatment in Study 
II where it had no effect on Fusarium incidence. These systens were sampled 
once in early 5epterrber and it appears it may be worthwhile to d:>tain 
additional samples over the growing season in 1987. 
Table 23. Incidence of Fusarium on roots of soybean-fanning systems studies. 
study I study II 
Primary Root 5e<X>ndaries Primary Root Seoondaries 
Alternate 23a 49 Alternate 9 19 
G:>nventional 33 59 G:>nventional 4 20 
Ridge-Till 29 51 Min-Till 19 26 
a Percent of roots with lesions - Average of 4 reps. Data collected by 
G:>lette Beaupre, Plant Science Department. 
There was very little difference in weed populations in corn between 
systems (Table 24) . R.mt>ers of annual grasses appeared to be slt>stantially 
higher in conventional and ridge-till soybeans canpared to alternate. The 
types of annual grasses were similar to those present in 1985, however, the 
broadleaf population shifted fran prostrate pigweed in 1985 to populations 
dClninated by dandelion, pigweed and smartweed in 1986. The higher incidence 
of smartweed was likely a result of the above normal precipitation. In study 
II grassy weed nunt>ers were higher in min-till soybeans and annual broad.leaf 
populations were higher in alternate soybeans (Table 25) • The very high 
nunt>ers of annual grasses in the alternate spring wheat is probably a result 
of the late planting date. O:Jnpared to conventional, grassy weed nunt>ers were 
higher in both min-till barley in Study II and "ridge"-till spring wheat in 
Study I. 
Table 24. Weed populations - farming systems studies • 
Study I 
Alternate Conventional Ridge-t;il 1 
.co.tn 
15a Annual grasses 15 14 
Annual broad.leaves 4 4 2 
� 
Annual grasses :s 14 11 
Annual broad.leaves 4 4 6 
Table 24. (Continued) 
Spring Wheat 
Annual grasses 
Annual broadl.eaves 
Qn;s/A1£Alfi 
ALtemate 
Annual grasses 31 
Annual broa.dl.eaves 2 
AlfalfA 
Annual grasses 
Annual broadleaves 
22 
7 
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Omventiona.l. 
7 
4 
Rf d;ft:'rlll 
12 
5 
a N..lnber/3 sq ft - avg of four replit:ations - green and yellow foxtail 
dcninant grasses. Dandelion, pigweed and anartweed were most ccmnon broad-­
leaves. sampled August 14. 
Table 25. Weed populations - farming systems studies. 
study II 
&wean 
Annual grasses 
Annual broa.dleaves 
s».ting Wheat 
Annual grasses 
Annual broadlieaves 
Barley 
Annual grasses 
Annual broadleaves 
Olat:s{Sweet CJ.aver 
Annual grasses 
Annual broadl.eaves 
&reet Qovex 
Annual grasses 
Annual broa.dl.eaves 
Continuous tt>:'l'Ul 
Winter WheAt 
Annual grasses 
Annual broadl.ea.ves 
Alternate 
6a 
11 
34 
10 
20 
8 
3 
s 
Conventional 
4. 
4 
1 
9 
11 
11 
MininuQ:till 
25 
s 
8 
9 
21 
15 
27 
11 
a Mmbers/3 sq ft - avg of four replications, green and yellow foxtail daninant 
grasses. Oxalis, dandelion, pigweed and srrartweed were most cx:mnon broad­
leaves. Sampled August 14. 
+ 
• 
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Dagger nematode p:,pulations increased substantially over the growing 
season in oats overseeded to alfalfa and sweet clover (Tables 26 am 27) . 
This nematode has been associated with significant damage to alfalfa in Iowa 
and, while ru.mt>ers in these studies are currently low to moderate, it will be 
worthwhile to continue J;X>pulation measurements. Dagger nematode nunt>ers were 
also quite high in alternate soybean in Study II. '!be effects of this 
nematode on soybean have not been well documented, but it is probable that 
high populations would cause significant damage. The highest populations of 
earthworms (Oligochaeta) occurred in alternate corn in Study I and alternate 
soybean in Study II. In general, earthworm nunbers declined over the growing 
season in both studies. 
Table 26. Nematode and earthworm populations - farming systems studies. 
sampling 
Study I date Dagger Lance &u:t.tltoxm 
� 
7a Alternate Jwte 3 23 
October 8 2 1 
COnventional June 8 6 14 
October 12 45 l 
Ridge-till June 12 l 9 
October 19 l 2 
Sqybean 
Alternate June 3 10 12 
October 9 3 3 
Conventional June 6 3 8 
October 2 1 9 
Ridge-till June 5 1 4 
October 4 0 3 
Slcting Wheat 
Conventional June 40 2 6 
August 10 17 5 
"Ridge" -till June 12 l 5 
August 31 4 6 
�/Alfalfa June 6 3 8 
August 119 14 5 
Al.Wu June 13 l 6 
October 34 4 2 
a ?llnt.>er/500 cc soil - Average of four replications. 
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Table 27. Nematode and earthworm populations, faming systans studies. 
study II 
Bampling 
date Dagger Xtmce Blrth(m;m 
&Rrw Wheat 
Alternate June 104 8 14 
August 79 24 6 
Qmventional June l 1 7 
August 2 s 8 + 
Mini.nun-till June 14 2 3 
August 11 3 5 
Alternate June 146 3 20 
October 109 0 1 
conventional Jmie 65 12 15 
October 46 14 2 
Mini.Dun-till June 22 19 6 
October 9 2 1 
Barley: 
COnventional. June 16 22 7 
August 44 70 10 
Minim.Jm-till June 21 7 3 
August 101 38 5 
QltaLSw'eet Clmze, June 5 3 6 
August 56 11 12 
Sl!teet Q.OU'et June 98 38 7 
October 63 52 ll 
lt>-%111 iintez: Wheat June 10 6 6 
August 79 3 7 
a .tlmber/500 cc soil - Average of four replications. 
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The highest populations of total plant feeding nematodes occurred at 
harvest in conventional and ridge-till soybeans in Study I and in conventional 
and min-till soybeans in Study II (Tables 28 and 29) . It is noteworthy that 
these high populations occurred in the conventional and reduced-till 
treatments in both studies. .Although it is too early in this project to 
attribute this response to the rotations it will be interesting to detecnine 
if this continues in future years. Nematodes included among the plant 
feeders are stunt, spiral, pin, lesion, lance, dagger and the Tylenchinae. 
The dominant plant feeder in the above soybean treatments was the pin 
nematode. This nematode is not usually considered to be highly damaging, 
however, it is capable of reducing plant growth at high populations. 
Pop.tlations of predaceous nematodes tended to decline over the growing 
season in most � in Stady I, \mile in Btody II rumbers generally 
increased.  �tales feed on �  of soil anina.ls including 
microbial feecUng Mfflj}tmes . lhtt:im:s af microbi&l feeders generally declined. 
over the growing season in Study I and increased in ioost instances in study 
II, which may account in part for the population responses of the predators. 
N:1l'E: Different extraction techniques are enployed in collecting data in 
Tables 26 and 27 vs 28 and 29. ltmt>ers in Tables 26 and 27 are based 
on 500 cc (ca 1 pint) of soil and residues are collected on a 100 nesh 
screen. '11lis screen collects primarily larger nematodes (including 
most of the dagger and lance) and the Oligochaeta {earthworms) , and 
allows the use of a coarse screen in the Baermann funnel which 
increases the extraction efficiency for the larger worms. Incidently, 
most of the worms included in the Oligochaeta counts are very tiny (l/8 
- 1/4" long} ment,ers of this group. Data in Tables 28 and 29 is based 
on extractions from 100 cc of soil using a 400 mesh screen. The use of 
a 400 mesh screen also requires the use of a finer screen in the 
Ba.enna.nn funnel, which in our experience can retard the passage of the 
larger nematodes and the Oligochaeta. 
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Table 28. Plant feeding, predaceous and microbial feeding nematode 
populations, far:ming systems studies. 
sampling Plant Microbial 
Study I date_ Fff'!iit,g E:rsma,w F=:di,flg 
.Qwl 
3874 Alternate June 788 755 
October 468 459 646 • 
Conventional June 253 576 859 
October 354 271 350 
Ridge-till June 369 493 571 
OCtober 173 197 688 
Alternate June 140 617 1209 
October 778 547 634 
Conventional June 114 571 1673 
October 1336 534 7.fl 
Ridge-till June 363 780 771 
October 1997 550 359 
�ring Wheat. 
Conventional Jtme 130 421 876 
August 285 530 1018 
•Ridge•-till June 105 263 576 
August 193 380 834 
QataLAlfalfa Jtme 146 404 629 
August 414 380 684 
1.Ifalfa June 256 209 493 
October 318 118 388 
a amt>er/100 cc soil - Average of four replications. 
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Table 29. Plant feeding, pcedaoeous and microbial feeding nematode 
pop.ilations, faming systems studies. 
study II 
Sgr.:ing WhM.t 
Alternate 
Conventional 
Mininllm-till 
Alternate 
Conventional 
Mini.Dun-till 
Barley 
Conventional 
Minimmn-till 
Oa.t:.s�t Claizer 
s.reet Cl.ayer.: 
Continuous 9>:::TJ l l 
liint�t tihMt. 
5ampling 
dace 
June 
August 
June 
August 
June 
August 
June 
October 
June 
October 
June 
October 
June 
All gust 
June 
August 
June 
August 
JWle 
October 
June 
August 
Plant 
Femin9 
1858 
348 
43 
88 
243 
348 
176 
230 
93 
1821 
131 
2123 
SS 
301 
80 
300 
80 
346 
126 
101 
134 
239 
Pr� 
795 
463 
96 
138 
280 
280 
513 
359 
479 
1109 
205 
680 
238 
488 
405 
255 
329 
434 
305 
547 
304 
413 
a Rm>er/100 cc soil - Average of four replications. 
Microbial 
�-g 
1180 
1475 
396 
716 
494 
804 
1405 
917 
775 
971 
513 
471 
598 
798 
801 
1016 
668 
1192 
829 
1468 
1014 
747 
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Populations of plant feeding and predaceous arthrop>ds were highest in 
alfalfa in an early season sampling (Table 30) .  In general, insects were not 
a problem in any of the systems in 1986 except for sweet clover, where clover 
weevils caused light to moderate damage. It has been noted in other studies 
that this weevil can be a problem in smaller plantings of sweet clover, 
however, it is seldom a problem in field-scale plantings. Law populations of 
ex>rn borers were also detected, but nurrt>ers were not sufficient to cause 
significant damage. Grasshopper populations reached moderate levels in the 
grassed roadways and two malathion sprays were applied to these areas early 
in the season. 
Table 30. Arthropod populations in alfalfa, sweet cl.over and winter wheat -
farming system studies. 
Plant feeding Predaceous 
Alfalfa 42a 33 
Bl-Teet Clover 12b 9 
Continuous no-till 2lc 3 
winter wheat 
a 
tlmber/100 sweeps, Avg of 4 reps. Dcrninant plant feeders were root weevils, 
daninant predators were ladybird beetles. 
b Nulrber/4 sq. ft. Avg of 4 reps. Daninant plant feeders were clover weevils 
- damage was light to moderate. 
c N.mlber/100 sweeps. Avg of 4 reps. Dominant plant feeders were leaf 
hoppers. 
Sampled May 16. 
Assays for soil fungistatic properties, myex>rrhizal associations and 
populations of several soil fungi are currently incanplete. No information 
relative to soil nutrients was ex>llected in 1986, we plan to d:>tain soil 
samples for nutrient analyses in spring, 1987. 
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SUNFLOWER INSECT STUDIES 
G. Hein and L. Evjen 
I.. Ba.n..dt!d SumflaW\'!T Moth Papdlat.1 . .tm Mrm.lt:ari.!!B 
Objectives: 
1. To determine if populations of banded sunflower moth were 
present in Codington County. 
2. To determine the seasonal occurrence of the banded sunflower 
moth in Codington County. 
Ket:ec:ilUfl. ood Met..11-odzl: - -
Delta-type sticky traps, baited with banded sunflower moth sex pheromone 
sources, were placed out at two locations on the Northeast Research Station. 
The trap locations were on the edge of a June 16 planting of sunflowers 
adjoining the station. '!be traps were monitored twice per week, beginning on 
June 20 and ending on August 29. Checking the traps consisted of counting 
and removing the banded sunflower moths in the trap. Traps were replaced 
with fresh sticky traps periodically through the season. 
Results: 
The first capture of moths was observed on July 3, and moth catches 
gradually rose to a peak of 49 moths per trap per day (Figure 2). Moth 
captures dropped off sharply and gradually declined to zero in late August. 
Sex pheromone traps attract only male moths. Therefore, the sharp decline in 
moth captures after July 22 does not necessarily mean that moth populations 
vere declining. It is likely that the drop in catch is the result of 
competition with females emitting their own pheromone and males seeking to 
mate. This study demonstrates the presence of relatively high populations of 
banded sunflower moth present at the Northeast Research Station. High 
populations of banded sunflower moth were present during the latter part of 
July and mating and subsequent oviposition is likely to begin at this time. 
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Figure 2 .  
BANDED MOTH PH EROMONE TRAP CATCH 
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Date JDate Trap 1 Trap 2 MN catch Catch/day Comments 
June 20 171 *Traps out 
June 24 175 0 0 o.oo o.oo 
June 27 178 0 0 o.oo o.oo 
July 1 182 0 0 o.oo o.oo 
July 3 184 1 4 2.50 1 . 25 
July 8 189 38 11 24.50 4.90 
July 1 1  192 52 43 47.50 15.83 
July 16 197 46 122 84.00 16.80 
July 18 199 34 52 43.00 21.50 *Traps replaced 
July 22 203 208 183 195.50 48.88 
July 25 206 64 15 39.40 13.17 
July 29 210 61 65 63.00 15.75 
Aug. 1 213 22 75 48.50 16. 17 
Aug. 4 216 19 12 15.50 5.17 *Traps replaced 
Aug. 8 220 57 82 69.50 17.38 
Aug. 12 224 49 40 44.50 11.13 
Aug. 15 227 22 14 18.00 6.00 
Aug. 19 231 26 21 23.50 5.88 
Aug. 22 234 3 2 2.50 0.83 
Aug. 27 239 0 0 o.oo 0.00 
Aug. 29 241 0 0 o.oo o.oo 
II. Sunflower Date of Planting. 
Ob le1:.ti�e: 
Determine the influence of planting date on sunflower yield and on 
banded sunflower moth and seed weevil damage. 
Materials !!ru!, Methods: 
Two varieties (Sigco 432 and 455) were each planted on four planting 
dates from May 21 to June 16. These eight treatments were used in a 
randomized complete block design with four replications. Plots were eight 
rows (36" rows) wide and 40 feet long. The average plant stand for all the 
planting dates was 16,400 plants per acre. 
At harvest 1/500 acre areas of each plot were harvested and machine 
threshed to determine yield. Separate samples were hand threshed and used to 
determine seed weevil and banded sunflower moth infestations. Five stalks 
per plot were dissected to determine the nwnber of insect exit holes (A2ion) 
and the number of insects infesting the stalks. 
Disease incidence was also evaluated in the plots. The incidence of 
Sclerotinia head rot was determined by counting the number of heads showing 
disease symptoms in approximately 0.002 acres. These estimates were taken in 
all plots on October 1 and again on October 20. 
The stalks that were dissected to determine insect infestations were 
also evaluated for the severity of stalk rot and rated on a 0-4 scale. The 
scale was divided as follows: 
0 • clean stalk; no discoloration 
1 • areas of discoloration present, but not severe enough to form 
cavities 
2 • discoloration and cavities found; total cavity length less than 
two inches 
3 • discolored cavities of total length from two to six inches 
4 • discolored cavities totalling greater than six inches 
Results: 
The plots in this study were subjected to a great deal of insect 
pressure. The May 21 planting date was flowering at the time that the banded 
sunflower moths were beginning to mate and the female moths were searching for 
oviposition sites {see Figure 2). As a result, the early planted plots were 
heavily infested with banded moth (Table 31). There was a significant 
reduction in banded moth damage with the later planting dates. Also, there 
were dramatic differences in the yield and oil content of the different 
planting dates. These differences are likely the result of heavy banded moth 
damage and also some sunflower head moth damage in the early planting dates. 
There were no differences between varieties or planting dates for seed 
weevil damage, stalk rot infestation, or insects/stalk (Mordellidae and 
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DE�tes) .  However, there were significant differences between planting dates 
for �µion exit holes, with the earlier planting dates showing higher 
infestations. 
The presence of Scerotinia head rot throughout the plots was evident. 
Signtficant differences in head rot were obtained. with the later planting 
dates showing a higher incidence of head rot. 
• 
Table 31. Northeast Research Station date of planting study. 
Planting Yield Oil Banded moth Seed weevil 
Variety date #/A % % damage % damage 
Sigco 432 May 21 239 C 32.3 D 64.3 A 15.3 
Sigco 432 May 29 584 B 34.8 C 36.8 B 21.5 
Sigco 432 June 5 821 B 37.8 BC 21.3 C 17.3 
Sigco 432 June 16 765 B 38.0 B 7.5 D 21.8 
Sigco 455 May 21 683 B 36.5 B 41.7 B 16.8 
Stgco 455 May 29 1422 A 40.9 A 20.0 C 16.3 
Sigco 455 June 5 1257 A 40.5 A 10.0 D 12.0 
Sigco 455 June 16  1203 A 40.0 A 6.5 D 23.3 
Sclerotinia Stalk Exit Insects 
% infected rot holes stalk 
Sigco 432 May 21 5.4 DE 2.6 3.2 AB 0.6 
Sigco 432 May 29 1.8 E 2.7 3.9 A 0.8 
Sigco 432 June 5 12.5 BCD 1.8 2.5 ABC 0.1 
Sigco 432 June 16 18.6 ABC 2.4 1 .2  CD 0.7 
Sigco 455 May 21 9.4 DE 2.0 2.7 AB 1 . 5  
Sigco 455 May 29 20.8 AB 2.7 2.1 BCD 1.2 
Sigco 455 June 5 11.9 CD 2.4 2.1 BCD 1 .0  
Sigco 455 June 16 25.2 A 2.1 1.0 D 1.3 
All values are expressed as means of four replications. 
Means sharing the same letter did not differ significantly according to 
Duncan's New Multiple Range Test. 
-4"/-
Objective: 
Determine the degree of control of stalk-infesting insects for Magnum 
seed treatment and Furadan 15G applied in the seed furrow at planting. 
Materials and Methods: 
Three treatments were planted on May 21 in e randomized complete block 
design with four replications. The treatments were Furadan 15G placed in the 
seed furrow at a rate of 1.0 lb a.i./A. seed treated with Magnum at a rate of 
1.0 lb/CWT, and an untreated check. The variety IS 987 was used. A poor 
seedbed resulted in a less than desired plant stand of 11.000 plants/A. 
Treatment plots were two rows by 40 ft with two buffer rows between each 
plot. 
Yields were determined by harvesting and threshing heads in 1/500 A. 
Five stalks per plot were split and the number of exit holes. the presence of 
stalk infesting insects, and a stalk-rot rating were determined. 
Results: 
The results from this study are summarized in Table 32. Th.ere were no 
significant differences between the three treatments. The severity of stalk 
rot in all plots was evident. Also. bird damage throughout these plots was 
severe and estimated to be about 44% of the seed. 
Table 32. Northeast Farm, Furadan-Magnum study. 
Yield % Stalk Ent St.olk 
Treatment (#/A) Oil rot holes insects 
Furadan lSG 1.0# 762 42.4 3.3 1 .4  1.0 
Magnum 1 .0#/CWT 599 41.4 3.5 2.8 1.3 
Untreated check 740 41.3 3.2 2.3 1.1 
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SUNFLOWER HYBRID TRIALS 
C. Lay and K. Grady 
Table 33. Hybrid sunflower yield trial grown at South Shore, SD in 1986. 
Hybrid Seed Plant 
Identification Yield Waht Lificmini.L, 
(lbs/A) (in) :C' 
Agassiz 747 1287 70 5 
Agassiz 767 1542 68 18 
AH 747 1281 70 8 
Cargill 205 1077 70 8 
Cargill 207 1307 78 7 
Cargill 208 1780 59 0 
Cenex 6101 1274 71 2 
Cenex 8101 982 74 0 
Challenger 1160 69 2 
DO 705 1383 74 0 
DO 730 1294 75 2 
DO 855 1270 73 2 
Hybrid 894 1302 70 2 
Hysun 33 1142 91 18 
Hysun 354 1623 67 5 
IS hp 51011 1165 76 2 
IS Exp 51012 648 86 51 
IS Exp 51014 715 82 43 
IS 3001 1410 74 0 
IS 3007 975 74 0 
IS 3312 863 73 2 
IS 7111 1183 73 0 
IS 7116 1352 80 0 
Jacques Exp 8611 1731 71 3 
Keltgen K066 1497 75 2 
Keltgen K070 1290 73 0 
Seedtec X30084 1319 74 10 
Seedtec 316 1473 76 0 
Seedtec 317 1726 76 2 
SF 100 2162 63 0 
SF 103 1400 76 3 
Sigco 465 1710 73 0 
Sigco 475 2234 76 3 
Sokota 2057 1057 74 0 
Sokota 5000 1420 74 2 
Stauffer EX8413 1600 72 3 
• 
Stauffer S1296 1235 69 0 
Stauffer 1300 1258 65 0 
Stauffer S1424 1204 75 2 
Sunbred 262 1489 78 3 
Sunbred 277 1715 75 0 
$unbred 285 1456 74 3 
Test Mean 1356 74 5 
CV (%) 11 4 142 
LSD (lOZ� 206 & 10, 
Plru:i,tU1g dote, ,J-UD.Q. 1 ;  &:rve.et data Nov . 1-9"' 
NOTE: This test was infested with both Sclerotina head and stalk rot which 
may he.ve accounted for some of the observed lodging. 
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WEED CONTROL DEMONSTRATIONS 
L. J. Wrage, P. 0. Johnson and W. E. Arnold 
Weed control demonstration plots provide comparisons of herbicide 
treatments under similar conditions. Plots are evaluated visually for weed 
control and crop effects. Treatments selected are those that are labeled 
or may be labeled in the near future. Rates used are those best suited for 
the site based on previous research. Plots are used for tours and data 
collected and plot visuals are used in educational programs. 
The herbicide demonstration program has been expanded to include more of 
the major crops in the area. The demonstrations established in 1986 are 
listed below. Data are available in EMC 678, 1987 Herbicide Report and 
recommendations are printed in extension fact sheets available at county 
extension offices. 
CORN WEED CONTROL. 40 treatments. 
SOYBEAN WEED CONTROL. 36 treatments. Two-year averages. 
SUNFLOWER WEED CONTROL. 19 treatments. Two-year averages. 
POTATO HERBICIDES. 19 treatments. Three-year average. Yield 
harvested. 
FLAX HERBICIDES. 20 treatments. Replicated; harvested for yield. 
Two-year data. 
ALFALFA ESTABLISHMENT. 13 treatments. Two-year average. 
EDIBLE BEANS. 20 treatments. Two-year average. 
• 
• 
OORN HERBICIDE DEMONSTRATION 
L. J. Wrage, P. O. Johnson, an:i W. E. Arnold 
BJRPQSE: 
To evaluat.e performance of labeled herbicides in corn. Herbicide deroon­
stration plots for th.is crop were added to the den¥:>nstration area to provide 
side-by-side comparisons un:ler lcx::al conditions. The plots were .included on 
field tours an:i the information used in educational programs. Special 
trea.1.::nelts were added to evaluat.e reduced :rat.es as a possible cost-cutting 
option. 
MEIHXlS: 
Plot Design: Dem::mstration, 20' x 50 • 
Previous crop: Small grain 
Soil_: Silty clay loam; 6. 6 pH, 4. 7% O.M. 
Crop: TX-49 
Planted: 5/20/86 
Olltivation: None 
Herbicide: Plot sprayer; 20 gpa 
PPI: 5/19/86; 2X small tan::iem disk, 4-5" cut 
SPPI: 5/19/86; 1X small tardem disk, 3-4° cut 
Em:: 5/20/86 
l?OST: 6/9/86; foxtail-1 lf, broad.leaves emexgi.ng' �= 6/20/86; foxtail 2-4 lf; pigweed 4-5 lf; mustard 4-5 lf; 
larnbsquarters 5-6 lf. 
Evaluated: 7/21/86 
RES(JUfS: 
Plots were visually evaluated for percent grass an::l broadleaf weed control. 
Data are presented in the table below. Cost per acre for each treatment is 
included for additional information. Prices are base.d. on dealer sutVey response 
for small quantities. 
Foxtail pressure was moderate. Red.root pigtveed, must:an:l and lq.inbsquarter 
pressure was light but continued to develop as the season progressed. Yellow 
foxtail was the predaninant grass escape in treated plots. 
Exr:.ellent 'WeE!Cl control was obtained with several treatments. Rainfall the 
fu:st lNeek after appl� � � c;o;litias for preeroergenoe 
herbicides. Atrazine er Blad:ex � -mt.caJJi:!rl.l: .brm.dleaf control; fourteen 
treatments exceeded 90% control of all species. Delaye:i or inq,roper incorpora­
tion of Eradicane or sutan+ reduced grass oontrol at least 10%. Atrazine in the 
posteme?:gence combinations provided excellent broadleaf control. Infonnation 
fran these plots is .incorporated into the herbicide publications; FS 525C, 
''Weed Control in Corn". 
1986 Corn Herbicide Demonstration 
Treatment 
PREP.IAm' ma:JRFORATED 
El:adicane Extra 
El:aclicane (8-12 hoor delay) 
Eradicane+Bladex+atrazine 
sutan+ 
sutan+ +atrazine 
sutan+ +Blad.ex 
sutan+ (Inco:rp. lX 
w/field cult slow) 
SUtan+ +Bladex+atrazine 
SHi\I!a'l P.REPIANr INCORroRATED 
atrazine 
Lasso 
Dual 
� 
atrazine 
Bladex 
las.so 
Olal 
Prowl 
Ramrod 
*Harness 
Iasso-1 atm.zine 
lasso 
Iasso+Bladex 
Dual 
Dual+atrazine 
Dual+Bladex 
atrazine+Bladex 
:Ralli:r:oo.+Blade.x 
t.asso+Bladex+atrazine 
� 
Prcwl+atrazine y 
Prowl+Blad.ex JI 
Atrazine I aop oil y 
Bladex+X-77 'JI 
Taniem+Bladex+atrazine+X-77 y 
�-- ] �(� 
1986 
WA act. m: 81lf Cost/A 
4 84 83 $ 20.45 • 
4 75 57 12.85 
4+1.5+.5 90 96 21.10 
4 84 53 13.15 
4+1 98 98 15.35 
4+2 96 91 22.70 
4 82 50 13.15 
4+1.5+.5 96 92 21.42 
2 .5  93 99 5.45 
3 87 92 16.15 
2.5 89 74 16.05 
2.5 97 99 5.45 
3 92 94 14.35 
3 88 89 16.15 
2 . 5  95 92 16.05 
1.5 80 84 9.05 
6 74 84 24.85 
2 . 5  91 96 
2+1 96 96 12.95 
2 82 84 10.80 
2+2 84 90 20.35 
1.75 76 42 11.22 
2+1 96 98 15.00 
2+2 98 94 22.40 
.75+2.25 88 98 12.40 
4+2 , 91 84 26.15 
2+1.5+.5 97 98 19.05 
1.5+1 90 98 11.20 
1.5+1.5 91 92 16.20 
1.5+1 qt. 90 98 4.25 
2+.38 88 83 11.55 
.5+1+.s+.38 91 94 19.85 
PR!E� & bU:i,�.RCE 
Bladex&Bladex l/ 
Ramnx:l&Banvel y 
Razm:od&Banvel y 
Raml::t>d&2 , 4-D amine ,V 
Ramroi&brcmJxyn.il v 
Ramroi&bnm:JX.ynil +atrazil'le ]ii 
11amz:tx1&Banve+atrazine 2.1 
Ramr:cd&Banvel +atrazine+oil 'l! 
*ExperilDental treatment. 
?!&w I c: lfflJ Pi111 t;,;,1 
19.86 
� i!ili 
2.5&1 90 88 
4&.5 84 86 
4&.25 86 91 
4&.5 82 82 
4&.38 75 84 
4&.25+.5 75 94 
4&.25+.5 75 94 
4&.25+ • .S,,.l qt 78 96 
Gr=Grass 
Dilf.=8ta!Mileaf 
$ 16.75 
23.70 
20.15 
17.55 
24.75 
23.05 
21.22 
23.22 
SOYBF.AN HERBICIDE DEMONS'IRATION 
L. J. Wrage, P. o� Johnson, and W. E. A:tnold 
PURJ3)SE: 
To evaluate performance of labeled herbicides in soybeans. Deltonstration plots 
provide side-by-side c:iatparisons of treatments established mner similar c:x:miitions. 
'lhese plots provide area producers an opportunity to compare treatments on tours; 
the infonnation is used in Educational programs. Trea'blents in this study compare 
reduced rates a.rd OOW" application tec'hni.ques for some treatments. 
Plot Design: Dellonstra.tion; 10 • x 50 • 
Previoo.s crop: Small grain 
Soil: Silty clay loam; 6.6 pH; 4.7% O.M. 
crop: <:.orso'j 79 
Planted: 5/20/86 
Oll.tivation: None 
Herbicide: Plot sprayer: 20 gpa 
PPI: 5/19/86; 2X small t:a:mem disk 3-4 in cut 
SPPI: 5/19/86; lX small tamem disk; 2-3 in cut 
PRE: 5/20/86 
R)ST: 6/20/86; foxtail 2-4 lf; pigweed 4-5 lf; 
lambsquarters 4-6 lf; smartweed arrl l1'UStal:d 3-6 lf. 
Evaluated: 7 /21/86 
)ES011'S: 
Plots were visually evaluated for percent grass and broadleaf weed control. 
Data are presented in the table below. Cost per acre for each treatment is 
in;l� eor �� lllftJi.lBati_a:1, Pt"l.089- ara. ba5la! on cloole:r S1J!"W!Y �e: 
for small quantities. 
Green and yellow foxtail densities were moderate and unifonn. YellCh.7 foxtail 
was the dominant escape in treated plots. Broadleaved weeds incllude red.root 
pigweed, la:mbsquarters, Pennsylvania sma.rtweed; a.rd wild mustard; infestation 
was light and unifonu. 
Foxtail control was very good for several treatments. Broadleaf control 
exceeded 90% for several ccnbination treatments. Iess than labeled rates of 
Treflan did not provide suitable oontrol; grass control was reduced When 
Treflan was impregnated on di:y fertilizer am incorporated. Preemergence 
treatments provided a high level of control; soil corx:lition was gcxx1 in the 
plot area; there was one inch of rain within the first week after application. 
Information fran. these plots is incorporated into the extension weed control 
plblication, F .s. 525B, "Weed C.ontrol in Soybeans". 
1986 5oybean Herbicide Derronstration 
Treatment lb/A act. 
� lNO'.')Bfg�!l't� 
OlecJc 
Treflan .s  
Treflan • 75 
Treflan 1 
Treflan • 75 
(fertilizer irrpregnated) 
TJ::efla:n • 75 
(PPI 1 pass fioJ.d cult slow) 
sa'\alan 1.1 
PrtMl 1.25 
Treflan+O:mna:nd .75+1 
Treflan+-senoor/te.xone .75+.38 
Reward 2.5 
*Pl:owl+Scepter l.25+.125 
!GEE1.A� � wim & �Elf'E 
Treflan+Sencm'Jlexone& 
serx:orjlexane .75+.25&.38 
Treflan&Senc:x:>r/I.excne .75&.5 
�q 
Amiben 3 
lasso 3 
DJal 2.5 
*Harness 2.5 
*Cinch 1 . 25 
camnard 1.25 
caamani+8ena>rjI.exone l+.25 
1.asso+senoor/texone 2+.5 
rual. +Sencor/texone 2+.5 
Iassof-Atuiben 2+2 
Iasso+I.orox 2+1 
Lasso+Modown 2+1.5 
Pe1.0:tijL�"eed Cm'ltrol 
1!Hlo 2-Year Ayg. 
iriilli � lkllf cost/A 
0 0 $ o.oo 
71 65 3.35 
83 72 84 72 5.05 
87 78 6.70 
30 22 5.05 
76 65 5.05 
90 84 92 81 8.85 
86 86 88 76 7.50 
90 90 19.75 
88 . 92 88 92 15.25 
67 55 80 45 9.00 
94 94 ....... - -
73 81 70 63 16.15 
86 80 69 58 16.00 
94 98 21.85 
98 99 18.50 
86 81 72 66 25. 65 
90 86 84 64 16 . 15 
93 76 80 56 16.00 
96 91 94 84 
90 50 
94 69 18.40 
97 96 21.45 
94 96 91 89 24.20 
93 96 89 90 26.25 
89 91 88 86 27.85 
86 86 88 85 23.90 
84 88 88 91 19.45 
�,��ere& 
J ,ARPdB'3M9Mn-a.:ll 
I a5S"""� r:aftir�81 
Ia:S;f�\J:1ypr� 
X-77 
� 
tM9D&Blo�  
�antX-71 
Iasso&8J  
B\&-�1�'34-0 
� 
Aim J aae 2ooo+oil 
�-iml 
�ffl!a7er� 
Basagt'dltk:iil 
*Elcper.1Dmltal 'Cl'.'.Ba�. 
2&1+1 qt 
2&1+4 
2&.5+.38 
2&2.5 
2,.3&+.5+.186 
2,�.s+-l 
.1.8�1 qt 
.2+-1 qt 
._J.t-.25-:r.S+-l. It 
80 94 
80 94 
87 96 
80 91 
83 94 
80 94 
85 0 
82 0 
72 88 
76 90 
80 94 
78 93 
83 92 
$ 35.35 
34.30 
23 .10 
18.35 
39.50 
38.45 
18.10 
15.90 
44.30 
L. J. Wrage, P. O. Johnson, and W. E. Arnold 
FURPCSE: 
To evaluate the performance of herbicides for annual weed control in 
sunfl.c:,.ier. Herbicides are used on CNer 75% of the acreage. Demon.st.ration plots 
provide side-by-side visual catparisons umer local cx:,mitions and provide 
information for educational programs. 
MEJH)t§: 
Plot Design: Demon.st.ration 
Plot Size: 10• x 60' 
P:revioos Crop: small grain 
soil: Silty clay loam; 6.6 pl; 4. 7% o.M. 
Crop: SF 102 
Planted: 5/20/86 
Oll.tivation: None 
Herbicide: Plot sprayer; 20 gpa; 40 psi 
PP!: 5/19/86; 2X small tamen disk 
SP.PI: 5/19/86; lX small tandem disk 
PRE: 5/20/86 
EOST: 6/20/86; foxtail 2-4 lf; pigweed 4-5 lf: Russian thistle 2 in. 
Evaluated: 7/21/86 
RESU!JI'S: 
Plots -were visually evaluated for percent T,,ieed control. rata are presented 
for 1986 and for a 2-year average (1985-86) in the table bel�. COst per acre 
for each treatment is included for additional information. Prices are based on 
dealer survey response for small quantities. 
Green ard yell� foxtail pressure was moderate. Red.root pigweed arx:l Russian 
t.hi.stl.e pressure was moderate an:i uniform. Plots were not cultivated; weed 
pressure caused signifi::ant visual crop growth reduction as the season progressed. 
Generally, weed control was 5 t.o 10% l�er than in previous years. Only one treat­
ment provided over 90% control of both grass and broadleaves. Eptarn, SOnalan, 
Treflan preplant incorporated and several oanbination treatJnents provided over 
85% grass control; however at least one cultivation \t4'0Uld have been required for 
maximum control. Sonalan alone and Sonalan or Treflan preplant incorporated 
followed by Amiben preeme?:genoe were the most effective treatments. 
Experimental p:>Stemerge.nce trea'b1v:mt of Poa.st was effective on grass; Assert 
controlled wild mustard but did not provide adequate control of other broad.leaves. 
Reoamnended rates of Treflan were superior to the lowest rate. This illus­
trates the effect of using reduced xates as a cost-cutting measure. 
'l\-JO-year averages provide evaluations over a greater range of corxlitions. 
Several treatments �ided 90% or greater grass control when averaged over 
two years. 
1986 sunn� Herbicide Demlnst:rat.ia\ 
l.Q/A act. 
� n� i EWJj.Mfl§EJQ 
QleCk 
·  2&.187 
PH£P-Udfl' � 
� 
5analan 
11Xefl.an 
Treflan 
T.refl.an 
3 
1.1 
.s  
.75 
1 
1.25 
• 75't2 
• 754-3 
gmµgj fflEil.N1r IMcQH@PalS 
Insso 3 
P.1::o'N'l 1.25 
� 
Amiben 
Iasso 
Prawl 
I.asso+Amiben 
3 
3 
1.25 
2+2 
0 0 
75 44 
88 52 
89 91 
66 65 
81 74 
86 79 
72 75 
72 72 
81 66 
61 52 
76 45 
84 38 
88 90 
94 90 
58 72 
73 60 
66 49 
80 74 
-
90 56 
90 82 
83 78 
77 72 
82 75 
86 67 
50 48 
67 54 
91 78 
92 79 
55 64 
80 49 
74 49 
85 72 
*Poast+Assert+crop oil 88 38 .2+.187+1 qt ,.._ 
ISO ( . 05) 
*E>cperlment:ai treatment. 
15 17 
OjJ5t,;G 
$ o.oo - • 
9.85 
8.85 
3 .35 
5.10 
6.70 
7.50 
23.15 
14.85 
16.15 
7.50 
25.30 
25.95 
22 .15 
25.65 
16.15 
7 .50 
27.85 
EDIBIE BEAN HERBICIDE DFM:>NSrRATION 
L. J. W:rage, P. O. Jabrlscm, an:l W. E. Arnold 
To evaluate performance of lattllled herbicides for weed cx:mtrol an:l crop 
� ·ft.lr �e blans. Jrii!t:bk.!de ped'ULliil.lrn data fin:" tms rmp Hni 
lim;IJ:¥; th.i& � the CN.y ai"te-.� � tiCf{HtiGm'!S are esbb].� 
at.  �.. P.l1*.s pa,vidl!! visl:.lal � -fcrr pcam:atS a:tt:etamg 
the field tour an:l information far education program.s. 
MEIHOIS: 
Plot Design: Denx::lnst:ration 
Plot Size: 10' x 60' 
Previous crop: Small grain 
Soil: Silty clay loam; 6.6 pl, 4. 7% O.M. 
Planted: 6/20/86 
CUl.tivation: None 
Hel:bicides: Plot sprayer; 20 gpa; 40 psi 
PPI: 6/20/86; 2X small tamem disk 
SPPI: 6/20/86; 1X small tandem disk 
PRE: 6/20/86 
!=OST: 7/9/86; foxtail 2-4 in. 
Evaluated: 9/5/86 
RESUI:IS 
Plots were visually evaluated for percent grass control at late season. No 
visual crop effects were observed. 'Dl:ta for percent foxtail control are 
presented in the table below. Cost _per acre for � �&bent � inc,.1:ned 
for additional information. Prices -&:e based on dea.lar �"f!llf t!' f-oti: 
small quantities. 
Green and yellow foxtail pressure was light; evaluation was delayed until 
late season. Broadleaf � we.ro very light, scatt.ered and present in 
insufficient densities 1:0 eval.J.B:re. 
� � � very good control. 1ne b'.aacmnts 'that � 
� 'haJ:tth::fdes, � (XffQdcn:Fd effective on annual �' "D!!Xkd m � tba: 
hi� Rt:i.rgs... Tru.!i ma:y bet � �rtant in field ·sitn.Jt'J otlS � � 
�\.!Y � b:tmt. � � fu anticipated. �  Qf 
CClmand provided less grass control than for several other treatments. 
1986 Fdible Bean 1)..4,a c, kt & l ; an 
fflEPlANT INCXlRBJRATJm 
Q1eCk 
� 
 
an 
��l 
llirn • hen 
l.Q/A act. 
4 
3+.5 
3+1 
3+.75 
3+2 
.75 
.75+2 
1.1 
1+2 .... ..,. 
1•2 
1.5 
� fflEPIBJ![ ;t'f:iQ.!tEQB&J.Q 
[i!S:St'il 3 
I)Jal. 2.5  
*Experimental treatment. 
2+2 
3 
1 
0 
80 
92 
96 
92 
88 
82 
92 
86 
90 
88 
91 
86 
80 
78 
75 
76 
68 
86 
0 
Gr-=Grass 
� 
$ o.oo • 
84 13.10 
90 13.20 
92 17.85 
91 14.35 
86 26.90 
78 5.05 
88 22.15 
86 8.85 
88 20.85 
86 18.80 
84 25.15 
74 9.05 
70 16.15 
77 16.05 
74 33.10 
78 25.65 
14.75 
88 29.60 
o.oo 
• 
POrAro HERBIC!IE JBDlSTRATION 
L. J. wrage, P. O. Jdlnsal, an:l W. E. Arnold 
To evaluate her:bicide performance of labeled herbicides for weed control arxi 
crop tolerance in potatoes. Performance data for herbicides en this crq:> are 
limited; this site p:mvides side-by-side catpll".isa'\S for tl'eat:ments applied 
urr3er similar oc:n:litions. 
Plot t.esign: Banx:Jani zed <:all)lete Block; 2 teps 
Plot Size: 20' x 60• 
PreviaJS Ctq>: Small grain 
soil: Silty clay loam; 6.6 pH; 4. 7% o.M. 
Ctq>: l<'el'uW!bec 
Planted: 5/20/86 
Olltivatia'l: lay-by after evaluation 
Herl>icide: Plot sprayer; 20 gpa; 40 psi 
PPI: 5/19/86 
R:>PI: 5/20/86 
PRE: 5/20/86 
POST: 6/20/86 
Evaluated: 7 /21/86 
Plcts � vl!rually �uerai foi: � w1Eed � i,nd � � fer 
ymld: datil � ptE!Si;:Jtt.e;l in -the � �- o,m: Pel" � fur � �,:_ 
is included for acklitional infomation. Prices axe based on dealer sutVey 
response for small quantities. 
Green am yellCJW foxtail pressure was tooderat.e; wild oat Westation was 
light but acx:eptable for evaluation. Redroot pigweed, lanh;quarters, am wild 
mustard were principle b�eaf spec:l.O!l. 
Weed control was sanewhat D:>re variable than saue yeai:s am. only Dlal'ginal for 
several t?:eatments. Soil oonditiat was 100ist, with sane clods. c.r:q, stan:l was 
law but. unifonn; partially explaini.rg the low yields. 
� Se.rliJar or tm:t:D: or J:l?'� � +' Se:nmr or= :tm:Clli! � 'the 
nighest letel of � iDd bmadJWJt � � l!B£ or an 3-,,e::v  
( 1984-86) • several treatments provided unsatisfactoey c:iontrol. 
Yields reflected level of 'weed control. 
sencx>r or I.exone was the nnst effective broadl.eaf treatment: ard was 
•f�va at ill a:ppl1c:z;g;:Jrm �. �w ai;:plication of Poast or 
�ilacle � e:ir-.Pl ls_r,,: � r:cm:roL 
�& Potato Herbicide Screening 
1986 
Yield 
Tre,trrm; l1VJ\ ae;. � ii oat cwt/b °=Qt/A 
E!BEPi.l!ffl' DKDPJ10Pi4'.ED 
Oleck 0 0 0 0 0 8.5 $ o.oo 
Eptam 4 90 25 93 93 49 30.9 13.10 
Eptam+5encor/I.excne 3+.5 86 81 91 89 86 60.3 23.25 
Treflan 1 56 45 55 26.4 6.70 
�flan 1 83 82 90 63 67 12.5 6.70 
Treflan+� .75+3 83 64 85 75 59 25.1 14.85 
Pl:'afl 1.25 62 52 61 55 55 24.4 7.50 
PBEf71ERGRfCE 
Prow'l 1.25 54 36 30 50 46 40.6 7.50 
Dual 2 .s  71 36 18 69 40 22.7 16.05 
Dacthal 7.5 46 30 31 38 38 27.6 45.00 
se:rxm-;texcne .75 86 90 88 54 73 79.8 20.15 
ruai+sencor;texcne 2+.75 91 90 93 81 89 97.7 33.00 
Dlal+Iarox 2+1 76 59 36 66 54 43.9 25.95 
Prow'l+Senoor/I,excne 1.25+. 75 89 92 90 74 85 70.0 27.70 
�.ir;s 
se:rxm-;texcne .5 57 89 46 66.9 13.45 
sencorjl.exone l 68 95 65 75.4 26.85 •senoor� 
J?oast-+<::rop oil 
*F\Jsilade 200o+ 
.5+.2+1 qt 92 93 90 -- - 99.7 29.35 
a:q> oil+ 
sencor;texcne .187+1· qt+.5 89 90 92 - 82.1 31.55 
ISD { .05) 16 19 24 25 24 36.5 
• Expermenta.l treatment. Gr=Grass 
8:llf-Broadleaf 
FI.AX HERBICIDE � 
L. J. Wrage, C. Ia.y, P. O. Johnson, a.rd K. Grady 
To evaluate available herbicides for weed oont.z:ol am crop tolerance in flax. 
Weeds ate highly �titive with flax. crcp tolerance to herbicides is an import­
ant ocnsi.demtion in herbicide selection. 'llle plots were viewed as part of field 
1nlrS; an:i information obtained is used in educational programs. 'Dle oaaparisons 
also provide for evaluatirq potential hert>icides caupan:d to current registered 
products 
. Hfrtpr.§: 
Plot Design: Split plot with herbicides on whole plots an::l varieties 
as the sw:,plot 
Plot Size: 10• x 33 • ;  whole plot: 4 reps 
Previous crop: Small grain 
SOil: Silty clay loam; 6.6 pH; 4. 7% O.M. 
Varieties: 011.bert 79, Rahab 
Planted: 5/20/86 
Herbicide: Plot sprayer; 20 gpa 
PPI: 5/19/86; 2X small tandem disk 
PRE: 5/20/86 
J:OST: 6/20/86; crop 4-6 in., foxtail 2-4 lf, buclGJheat 2-4 lf, 
llllStam 4-5 lf. 
E.valuated: crop r:espc:n;e: 7/2/86 
Weed oontrol: 7/21/86 
Plot& "'1ere visually evaluated in early season for percent grass a.rd 
broad.leaf weed control an:l for crop response. Plots were ha.rVested 
a.rd yields determined. Data are reported in the table below. 
Oill::>ert 79 or Rahab flax was seeded in half of each. main herbicide plat. Vi.sua.l 
crop � 21td � Qellt.nll nrc:.1.rg5 Wf.!l"'l':! made across varieties; yields 
were &ct� far .ea.di va:dcf:y �:,. 
Green ani yellc:,.r foxtail pressure was IOOderately high; broadl�f \oJeeds -were 
uniformly present a.rd continued. to develop as the season progressed. Crop st:am 
was good. 
'Ilia ta¢ � em:l lent i:::arp:,:nrt:i---"f!! �- � or ��n provided tl:12 
h.i.ghesc: �.fe-l O:f � m'l� � �i3tered -tl;e;1tki:f jts.. l .F[=:t.l:maY­
i;enue �carlano; ot Foa� ar VmJil.et a1f'.C qiiVi2 ma:nllmt WlilDl. Tn!firsn � 
MCPA amine or ester provided at least 70% broad.leaf control. Experimental treat­
nents of Tordon canbina.ticms or braooxynil plus crop oil provided at least 80% 
broad.leaf control. 
Early seasan visual rat:ln;;Js for C1'q) leaf burrVstarld reduction (VCRR) -were 
� ;far �I 'lbUl4n, 'b'J'.oJ f � "55ez:L t:n:lp ail il:li'd 8a.rJiaiy - �\�?;. 
� data reflect:. � (If � o.Jnu-o.:. Md �  1:0leea.nce� Glr.ly v.isua:1 
evaluation of C1'q) leaf blrn or stand reduc:ticz was not usefUl in pro:Uctin} 
effect on yield as the seasai remained favorable am allowed for crop rea:,very. 
Rahim., 11 Inf&!:" mbJriI'IJ variety r yi:al ded: mm fhrm OJ Jbtfrt: 79 hJr all htu:tJ Id de 
treatments except ane; no varietal differential seems appuent. Yields � 
highest for Eptam, Trefl�, RlBilade + branaxynil, � + branaxynil, am  
Verdict + brcm:JX.ynil. 
'lhe data irdicate several potential he?bicides have ocnsiderable p:mnise for 
use in flax. 1he addition of C1'q) oil with braDaxynil did not rednce yield or 
� atililtienal. l.m.f J:;lw::!I; � � for use with postemergenoe � 
 tmlt. � � oil a:iiiti'vl5. 
1986 Flax Herbicide Screening 
� lb/A act. 
PREPIAN1' mcx:>Rl':QRAffl} 
Check 
*Eptam 3 
*Treflan .75 
�CE 
Ramrod 4 
� 
MCPA ester .25 
r«::PA amine .25 
MPCA amine .s  
Ialapan .75 
Brarw:>xyn:i.l .25 
*Bl:a?Dxynil+crop oil . 25+1 qt. 
*Tordon+K::PA ester .015+.25 
*Tordon+t«PA ester+ 
dalapon .015+.25+.75 
*Hoelon+brcm:Jxynil+ 
MCPA ester l.+.25+.25 
Hoelon+bi:tm:JXYll.il 1+.25 
*F\lsilade+b�l+ 
crop oil 
*Poast+b:rat0xynil + 
.187+.25+1 qt 
crop oil .2+.25+1 qt 
*Verdict+braooxynil + 
crop oil .12+.2s+1 qt 
*Poast+Assert+crop oil . 2+. 187+1 qt 
*Hanoony+X-77 .023+.187 
.. ISO ( .05) 
*EXperinmt:al treatment. 
.l/ VCRR (Visual crop Resp:>nse Rating) 
o = no symptans 
10 = corrplete kill 
Yield 
;l � �� OiJbert 79 
!it' mt �-
0 0 7.5 
91 21 16.0 
89 85 17.7 
80 16 13.4 
0 71 8 . 7  
0 72 9.2  
0 84 9.4 
74 0 9.4 
10 75 9.4 
0 84 10.1 
0 92 9.1 
66 91 9.4 
61 74 12.3 
62 78 15.2 
82 52 15.7 
93 86 15.4 
89 74 18.2 
94 42 14.6 
25 90 10.4 
9 9 2 .2  
ai.-,,.ass 
Bcllf=Broadleaf 
Yield 
Rahab 
� 
10.4 
16.1 
18.3 
14.7 
9 . 2  
9.8 
10.6 
10.9 
11.4 
11.9 
9.8 
11..5 
14.5 
14.6 
18.1 
17.1 
18.6 
15.1 
12 . 8  
2.6 
VCRR l 
0.0 
4.4 
3.4 
3.1  
0.6  
0.5  
1.0 
0.0 
1.3 
0.9 
2.5 
2.1 
0.9 
1.5 
0.6 
0.4 
0.4 
3.8 
3.1 
1.4 -
ALFALFA ESTABLISHMENI' D�STRATION 
L. J. Wrage, P. o. Johnson, and w. E. Arn.old 
�: 
To evaluate performance of labeled herbicides for weed control and crop 
tolerance when used to establish. new seedirgs of alfalfa without a companion 
crop. several herbicides are available; side-by-side plot comparisons aid in 
� tho �  based en performanc.e. There continues to be an in­
r;;ree..-;;rd � l.n ius::im he"rbicides for th.is p.irpose. 
ME'!Kffi: 
Plot Design: De!monstration 
Plot Size: 10• x 60' 
Previous crQp: Sma11 grain 
Soil : Silty clay loam; 6.6 pH; 4.7% O.M. 
Crop: sx 217 
Planted: 5/19/86 
Herbicide: Plot sprayer; 20 gpa; 40 psi 
PPI: 5/19/86:  2X small tamem. disk, 4-5" cut 
roPI: (postplant incorporated) 5/20/86; lX harrow 
Rm': 6/20/86; broadleaf 1-3 in. 
U:00: 7/9/86t  grass 4-6 in. 
Evaluated: 8/1/86 
RESUilI'S :  
Plots were v�ly evaluated for perc.e.nt grass and broadleaf weed control. 
Data for 1986 and for a 2-year (1985-86) average are presented in th.a table 
below. Data represent an average of 3 rating's for each plot. 
Green ani yellow foxtail pres.sure was moderate and unifom.. Broadleaf 
weeds continued � make growth as the season progressed. Redroot pigweed, wild 
l1llStard ani lambsquarters were the predaninant broadleaf weeds. Alfalfa staro 
was excellent. 
Eptam and Balan have been labeled for use on new seedings to be harvested 
for bay the-� }�� � prav� 87% grass control; Balan tended to be 
sl-1.ghtly � b.tt ,;aye qrea� � control. Treflan also received 
approval for seedjng year use am provided acceptable grass and broadleaf 
oontrol. � � '1!S: a preplant incorporated treatment was superior 
to shallCM :!CUiit!c� �· icarion after planting. 
ibS� 2, ,-ca �ve :::fLJP.?.ti$$--.1 � but inadequate control of pigweed. 
� pasten�ei u, �lc:atiatu. �f �, Verdict and FUsilade provided 
excellent grass oontrol and are pram.sing options if registration is obtained. 
1986 Alfalfa Establi.shamlt DelDcl'mtm.tian 
J.28� 
� .ll)h. ;;. a?--
,P_M;Hf � 
Eptam 2.5 87 59 88 64 
Bslm1 1.5 78 85 82 84 
T.teflan .75 82 87 
P.i:UWl 1.25 79 79 84 83 
Epr.am+lhlan 2+1 92 81 
� Ill:r_�.U'W 
Tl.'ef1an .75 59 80 fi1 68 
Ull'.E:� i:t i � JI  
2,4-m+ax:t.ril Y 
&crop oil l/ 
*2,4-113 -;,/ 
.25+.25&.2+1 qt:. 95 51 
&Poast+c:rop oil l/ l&.2+1 qt. 94 51 92 6Q 
*2 , 4-DB Y 
&Poast+a:q> oil .11 1.s&.2+1 qi;. 94 54 -
*2,4-DB V 
&Verdict+c::cop oil .l/ l&.125-1. qt. 93 65 91 68 
*2,4-DB Y 
HUsil.ade 200o+ 
cr:q> oil 11 l&.25+1 qt. 91 65 85 66 
*Hal.'mony y 
&Poast+c::cop oil y .023&.2+1 qt. 94 50 
Oteck Q 0 -��- � 
eat 
Ji/ Post.emergence 6/20/86 
Iate � 7/9/86 
• 
• 
